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The Indian Monsoon Pains. 


Tr isa truth so abundantly illustrated by the famines of 
recent years as to amount almost to a truism, that in the 
state of assured peace conferred by the British rule, tho well. 
being and prosperity of the people of India depend, above 
all things, on the sufficioncy and sensunableness of the rainfall 

Inaconntry which derives its woulth almost exclusively 
from agriculture, must_alwaya he the caso; for, however 
much we may succeed in mitigating the disastrous offects of 
8 songon of drought by extending irrigation, and may equalize 
the incidence of scureity by improving transport and facilitating 
trade, we can at best but mitigate the disaster and suffering + 
wo can neither control the eauee nor more than partially avert 
the logs. 

But although we can no more control the weather than wo 
can still the earthquake or extinguish the volcano, it may still 
be possibla im soma measure to foresee, and foresseing, to 
prepare to meet whatever vicissitudes may be in store for us. 
Capricious and lawloss as seem tho changes of owe weather, 
and the irregularities. of onr seasons, no physicist doubts that 
they are as rigorously conformable to law as are tho rising 
and setting of the sun, or the ebb and flow of the tides; and 
such being tho case, a knowledge of the chain of procoasos by 
which they are brought about is, as far as wo can ace, only a 
question of timo and patient inquiry. 

In India, the prosecution of this inquiry is attended with 
fewer difficulties than fall to the lot of most of those who 
engago in similar inquiries in Europe. In the first place, 
the action of the sun is more direct, and it is in that action 
that all weather changes have their origin ; and in the second 
plies, the mountain girdle of India shuts us off, ina very grent 
measure, from the influences of the continent to the north of 
us, so that we nood not, in general, concern ourselves with 
changes that may bo in progres in these comparatively 
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inaccessible regions. Most of our weather changes are the 
result of processes in operation either on the plains of India, 
on the surrounding mountain slopes, or on the seas whieh tie 
between us and the Equator. i is owing to these advantages 
that, during the few years that aystematic observation hae been 
carried on. in India, we havo been able to learn so much as we 
already know respecting the moteorology of India,—much 
more, I think, than we could have acquired, in an equal space 
of time, in perhaps any other part of’ the world, I shall 
endeavour to give you, in a condensed form, some of the more 
striking results, thus arrived at, with respect to the rainfall 
of the Indian monsoons, 

In most countries, there is some one season of the year at 
which rain is more frequent and abundant thon at others. 
Even in England, where, aecording to our familiar experience, 
the rain it raineth every day, there is a very decided 
preponderance of rain in the winter, In Central Enrope, on 
the other hand, the summer is the season of the most abundant 
fall; and as Dr. Hann has lately shown, on the enst const of 
the Adriatic, most rain falls in November. In the tropical 
zone, the rainfall season is more distinctly marked, and it 
occurs shortly after the sun attains ita greatest altitude ; 80 
that, on and near the Equator, there ate, as a rule, two seasons 
of maximum rainfall; and in the neighbourhood of the 
tropical circles, the chief rain falls in the later summer months, 
In India, the rainy season is as distinctly marked as anywhoro 
in tho tropes; and owing to its geographical position, vis, 
to ite forming the southern extremity of a continent which 
roaches far into the tropical zone, the periodical rainfall extends 
far to the north of the Tropic of Cancer, with all its 
characteristic tropical features. 

But although the summor monsoon rains fall mora or less 
in all parts of India, and, in most parts, ar the principal rains 
of the yeur, variations ocour in different parts of the country, 
which ‘are of much importance in their influence on the local 
agriculture; and it is only in some parts of Western India 
that the rainfall of other seasons is too uncertain to be regarded 
asa normal feature of the climate. In the greater part of 
extra-tropical India, the rains of the later winter months, 
aldhongh much less’ copious, are scarcely less important to 
agriculture than those of the summer monsoon; and more 
especially so in the Punjab and the upper part of ‘the North- 
Western Provinces, ‘he cause of these rains is hardly so 
well undorstood as that of the summer rains, and I shall’ not 
hava to deal with them in this lecture, It will, therefore, be 
sufficient to observe here that they are brought from the sea 
Ly temporary winds, which, in the Gangetic Valley at least, 
have much the same direction as the stinmer monsoon, but 
which have neither the same volume nor the same distant 
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origin. In Assam and Bengal, and, to a certain extent, in 
the lower part of the North-Western Provinces, and in the 
Central Provinces to the east of Nagpore, sa well as in the 

insula further south, a certain amount of rain falls also 
in the spring months; in the greater part of India proper, 
this falla chiefly in little loeal storms, sometimes as hail; but 
in Eastern Bengal and Assam it is more abundant and 
continuous. It begins in the latter part of March, and 
becomes more frequent and copious in the subseqnent months, 
80 that it eventually assumes the character of the monsoon. 
rains, and it may be said that, in thers proviness, the monsoon 
raing set in six weeks or two months earlier than in the more 
western provinces, Lastly, in the Carnatic, the principal 
rainfall occurs at the close of the summer monsoon. While 
the rains of this monsoon aro falling heavily in Northern 
India, und on the wost coust of the peninsula, tho plains of 
the Carnatic receive but a few occasional showers; and it is 
not until Octobor, when the rains are over in Upper India, 
and have almost ceased in Bengal, that the monsoon wind 
of the Bay of Bengal recurves, and blowing as an cast and 
north-east wind on the coast of Madras, brings to that part 
of the peninsula the heaviest rain of the year. All these 
variations aro dependent on tho local geographical conditions, 
and of most of them we are enabled to give a fair account, 
tracing them to those variations in the conrse of the winds, 
which follow from recognized physical laws. 

Tf tho rain which, on an average, falls annually in India, 
were equally distributed over the whole country, it would 
form a sheot of water about 35 inches in thickness—a fact 
which wo express by saying that the average rainfall of India 
is about 35 inchea* In point of fact, however, instead of 
Leing equally distributed over tho country, tho rainfall of 
India is characterized by inequalities greater than thoso of 
any country in the world. On the one hand, wo havo 
Cherrapunji; long renowned as the wettest known place in 
tho world, with an annual fall which, in some parts of the 
station, amounts to 600 inches; and, on the other, we have 
such stations as Jacobabad and Sehwan, where the average 
does not exceed four or five inches, and sometimes, as 
occurred last year at Sebwan, the total rainfall of the year 
‘amounts to les than one inch. 

Tho rainfall chart on the walt exhibits the more striking 
features of this unequal distribution, the average copiousness 
of the rainfall being shawn hy different depths of tint. 
‘Two narrow bands of the deepest tint, the one running up 
the west const of the peninsula as; far as the mouth of the 
Tapti, the other skirting in like manner the consts of Barmah 
and Arakan, then broadening out in Bengal and Assam, and 
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again contracting to a narrow band which skirts the southern 
slopes of the Himalayas, indicate those regions in which the 
average amount of rainfall is over 75 inches, The greater 
part of the chart, including uenrly all that lies to the enst of 
the meridian of Capo Comorin, is covered with a somewhat 
lighter tint, indicating an average fall between 30 and 75 inches. 
Two tracts of a atill lighter tint occupy, respectively, the 
western hull of the Decean andthe Myaoro. platoam, end. a 
vone of country extending from Guzerat up the Aravallis 
throngh Eastern Rajputana and the Gangetic Doah to the 
jab, In these, the rainfall varies from 15 to 30 inches. 
, Western Rajputana, Sind, Kutch, and the Lower 
Punjab, are left untinted, indicating that their average rainfall 
is less than 15 inches in tho year. The chart illnatratas the 
distribution of the total rainfall of the year; but that which 
falle during the summer monsoon s0 greatly preponderates 
‘over that of other seasons, that a chart ofthe summer rainfall 
would differ from that before you only in unimportant dotails ; 
with the exception, indeed, of tho Carnatic region. 

Tho natural processes which result in the formation of rain. 
fare essentially the same as are concerned in the process of 
distillation. The fire, which serves to evaporate the fluid, is 
represented by the sun; the boiler by the sea, and in a minor 
degree by every web or even slightly damp surface exposed 
to the sun's rays, or to winds that have been warmed by the 
sun; the current of vapour down the neck of the still is 
represented by the wind which carries the newly-formed 
vapour fo the seat of the rainfall; in the case before ua, by 
the aummer monsoon wind; and finally, the worm and cooler, 
in which the vapour is condensed, are represented by the 
cloud from which the rain precipitates. Only in this last 
element is the parallel less strict than elsewhere; for, as we 
shall prosently see, the cooling and condensing agency, in tha 
case of rain-formation, is inherent to the cooling mass; not 
external to it, aa in the case of the still. 1 must now describe 
each stop of the process a little more in detail. 

First, then, as regards our fire—the sun, Let us seo what 
work it actually does in the way of evaporation. From a 
moasurement of the sun’s heat on a clear day, made by Sir 
Johu Herschell at the Cape of Good Hope, it may easily be 
computed that, shining vertically overhead through a clear 
atmosphere, the heat, if totally absorbed and used up in 
evaporating water at a tomperature of 80%, would evaporate 
a shieot one inch thick in about 16 hours 25 minutes. Hence, 
daring a day of 12 hours, with tho eun in the zenith at noon, 
making due allowance for tho varying thickness of the 
atmosphere traversed by ite rays, the evaporation would amount 
to about one-third of an inch. But this supposes all the heat 
to be used up in the work of evaporation; whereas, in fact, 
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certain portion is absorbed in raising the temperatura of tho 
nea surface, and another portion is not absorbed at all, but ia 
thrown off by reflection; us may, indead, be felt very’ sensibly 
by any one who sits on the deck of a steamer, in the full glare 
of the sun’s reflection from a smooth sea-surface. What may 
be the amount actually evaporated is not very accurately 
known, From the observations of Mr. Binnie, on the 
evaporation of the Ambajhari tank at Nagpore, nnd’ those of 
Mr. Qulcheth on that of a tank at Beawar in Rajputana, it 
appears that the loss of water, by evaporation, amounts’ to 
about one-fifth of an inch per day in the dry climate of those 
regions, At tho Vehar tank at Bombay, Mr. Conybenra 
found the evaporation to he ‘Jess than this, vie., one-cighth of 
an inch; and it is probable, therefore, that on the open soa it 
does not exceed one-tenth of an inch daily. 

At this rate, we should have about three feet of water 
evaporated annually from a tropical sen; capable, therefore, 
when precipitated as rain, of yielding 86 inches of rainfall 
over the same surface, Now, the area of the Indian Ocean 
north of the Eqnator, including the Arabian Sea and Bay of 
Bengal, may be taken, in round figures, as four millions of 
square miles. But, during the summer monsoon, the winds, 
occasionally, at least, blow across the Equator, so that tho 
evaporating surface over which the summer monsoon blows 
is probably not much loss than doublo this estimato, Tho 
evaporating surface is, therefore, ample to furnish the rain that 
falls on India and Burmoh; since but little falls on the dry 
countries lying to the west of India, and there is good renson 
to believe that the rainfull over the sea is relatively much 
smaller than on the land reached by tha sea winds. But the 
land itself also furnishes vapour; and there ean be little 
doubt that re-evaporation of the fallen rain, and the vapour 
given off by vegetation, furnish a supply which is not only 
appreciable, but is perhaps, at certain seasons, the chief 
source of the sninfall, From what has been observed by 
Dr. Brandis in Assam, it seems not improbable that the spring 
rains of the upper part of that valley are mainly dependent 
on tho local evaporation of that damp, forest-clad province. 
Before following the further history of the vapour thus pro- 
duced, let it be noted that, althongh its temperature is appre- 
ciably the same as that of the water which yields it, in the 
act of becoming vapour, it has locked up, so to speak, as 
much heat as would raise nearly six times ite own weight of 
water from the freezing to the boiling point. What becomes 
of this heat, and what part it plays in the movement of the 
monsoon, wa shill sce in the sequel. 

Before I endeavour to explain to yon the cause of the aum- 
mer monsoon, which brings the vapour furnished by the 
Indian Ocenn, to precipitate it on the bills and lowlands of 
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India, I must promise a few words of explanation on the sub- 
ject of that oft-mentionod and useful, but much-misnnderstood 
iastrument—the barometer. The popular conception of the 
Darometer as a weather-glass has been deeply implanted in 
our minds by the absurd and generally misleading words 
engraved on the old-fashioned dial-barometors, the form of 
tho instrument, with which most of us became acquainted for 
the first time, in our early and more impressionable years. 
‘What the barometer really shows is simply the pressure of 
the air,—pressure, that is to say, such aa is exerted by a spring 
or a weight, and which, invisible and impalpable as air is, is 
novertheless, hore at Simla, not much less than 144 hundred- 
weights on every square foot of surface. Atihe level of the 
soa, or at Caloutta, for instance, it is about two-sevenths 
greater than this, or nearly 18 hundredweights, or 74, of @ 
ton on the square foot, Whatever may be the local pressure 
of tho air, this is shown in the barometer by the height of 
the mercury column in the barometer tube, which that pressure 
supports. “All boyond this, aa to the actual state or prospects 
of tho weather, is inference, which may be sound or unsound, 
according to the amount of knowledge we bring to bear on 
the question. 

Now, let us contemplate one or two facts which we learn 
from the barometer, and which have an important bearing 
‘on the subject before ns. In the month of June, the average 
height of tho barometer column here at Simla” is 23°17 inches ; 
at Tudhiana, in the sama month, it is 28:70 inches. As the 
firat of these mensurements expresses the pressure of the 
atmosphere at a height of 6,953 feet above the sea, and the 
secoud, the pressure nt only 812 fect abovo tho sen level, it is 
obvious that the difference, viz, 5°53 inches, expresses the 

ressuire exorcised by that layer of the atmosphere that lies 
Petiroen thee elevations, In other words, this sheet of the 
atmosphere, 6,141 feet thick, weighs the same as a sheet 
of quicksilver 5-53 inches thick. ‘This, however, is true only 
for June, and even for that month is an average, not a con- 
etant value, 

Tn January, the average height of tho barometer at Simla 
is 23-34 inches, and at Ludhiana 29°23 inches, and the differ- 
ence of these figures, viz., 5°89 inches in like manner, expresses 
tho average weight’ of ‘this eame layer of the atmosphere 
in that month. From January to June, this layer of air has 
been gradually diminishing in weight, and has lost as much 
of its substance as wonld counterbalance a sheet of mercury 
rather more than 3 of an inch in thickness. At the sama 
time, since the barometer at Simla stands 0:17 inch lower 
in Juno than in January, the atmosphere above our level 
hina also lost in weight, but not quite half as much absolutely 
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as that which lies below us. It is this variation in the 
weight of the atmosphere over the land surface of Indin 
which, a8 we shall presently see, ia the immediate cause of 
the change of the monsoons, 

But thoro is yet another point of view from which wo have 
to regard the indications of the barometer. Cualeutta and 
Madras are both very nearly at the same level above the sea, 
7 the pressure of the airat these two stations, as indicated 
ry the barometer, is, asa general rule, not the same at the 
two places. In Jannary it is almost always greater at 
Calcutta than at Madras, in June greater at Madras than at 
Calcutta. Now, wherever two places at the same level show 
different air pressures, or, what is the same thing, show differ 
ent barometric readings, the air tends to move from the place 
of the higher to that of the lower pressure, producing a 
wind, And accordingly, in January, the wind blows from 
Caleutta towards Madras; in June from Madras towards 
Caleutta. In the case of stations that are at different levels, for 
instance, Lahore and Caloutta, a direct comparison of the 
barometric readings will not tell us much; but it is very easy 
to compute from the actual readings at any moderate height 
(say up to 1,000 fect ) what the reading would be at so many 
feet heigher or lower; and thus, whatever the elevation of 
cour stations may be, provided their difference is not greater 
than oneor two thonsand feet, we can reduce them to one 
common level at which we can compare them; and thus, if 
wo havo barometric readings from a snfficiont number of 
atutions, we learn what are the variations of pressure in x 
horizontal direction, or, as we may otherwise express it, what 
is thedistribntion of pressnre ona given day, or on the average 
of a given month, over the whole surface of India. 

In the two charta before you, thig distribution of preasura 
is shown for the months of January and July, The blue 
Tines, which are technically termed isobara, are in each caso 
drawn through all places that have the same pressure { corrected, 
that is to say, toa common level, in the manner I have just 
described). ‘Taking, first of all, the January chart: an isobar 
is drawn so as to include Sind and all the central portion of 
the desert of Bikanir. This line indicates a pressure (reduced 
to sna level) of 30-1 inches; and it surrounds a tract having 
a slightly higher prossnre, on which stands the label “high 
barometer.” The next line is supposed to pass through all places 
at which tho pressure is 30-05 inches ; the next again, through 
all places with a pressuro of 80 inches. This runs a some- 
whatirregular course down the peninsula, from the Gulf of 
Cambay to the mouth of the Cauvery, and ita course indicates 
that the pressure of the west const of India, with a strip of 
the country above the Ghats, Mysore, and the peninsula south 
of the Cauvery, is less than 30 inches, In thia chart, then, 
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the highest pressure is in Sind and Western Rajputana, the 
lowest on the coast of Travancore and Ceylon ; and the arrows 
on the chart show that, while the winds blow away from the 
former, they blow rather towards the latter, not directly 
indeed 3 but to this point I shall return prosently. 

In the July chart, an tsobar, which represents a pressure 
of 29°45 inches, is drawn noarly round the Western Punjab, 
Bahawulpore, and Upper Sind; and the space thus included, 
(in which the prossure is less than that indicated by the isobar ) 
is marked “tow barometer,” since it is, in fact, ‘that part of 
India whore tho pressure at this season, on an average, is 
lower than elsewhere, The isobura on this chart are more 
mimerous than on that of January, showing that gronter 
differences of pressure exist; that with the bighest value, 
viz., 20°85 inches, just cuts offa little bit of Ceylon and the 
const of Travancore. It is here that the pressure is highest 
{as far aa is shown on the chart) ; and, accordingly, the winds 
indicated by the arrows blow away from this, and’ following 
a somewhat circuitous course, tend towards the Punjab and 
Upper Sind. Further south and west on the open sea, the 
pressnra is still higher than on the coast of Travancore, and 
the south-west or summer monsoon (as 1 prefer to call it) 
Dlows from this tract of high pressure tu Uw Lravt of lower 
pressure over India, and toriminates at the seat of lowest 
pressure in the Punjab. 

‘That the wind should blow from a place where the pressure 
is high, and towards one at which itis low, may be understood. 
without much difficulty ; but now we have to consider the 
question, “what causes these variations of pressure ?”"—a 
question which must be answered before we ean be said to 
understand much about the monsoon, or the rain which it 
brings us, The sun shines wiih equal ‘intensity on land and 
sea; but the temperature of the land and the wind that blows 
over is not the samo as that of the sea. In the bot weather 
the sea-breeze is a cool breeze; iu the cold weather the land 
wind is the cooler, In a well-shaded place on a steamer in these 
seas, and during ealm weather, thero is a difference of only 5° 
or 6° betweon night and day. Rut in the Punjab (which 
one may take as a good illustrative instance, because the 
climate is dry, and it lies far from the sea), this difference 
is often 30°, and sometimes as much as 40°, and even more. 
Now, theso differences aro partiy due to the fact that the 
materials of which the land consists, earth and stone, are both 
heated and cooled much more readily than water. In fact 
water requires four or five times as mutch heat to raise its 
temperature, say 1°, as do stone and earth; and if, therefore, 
both are exposed to the same source of heat, the water 
requires four or five times as long to become heated as the 
materials that form the land ; and the same to cool, 


THE INDJAN MONSOON RAINS. 193 


Further, a great part of the solar heat that falls on the goa 
surface is used up in evaporating it, but on the land very 
little of the heat is so utilized. It is absorbed by the ground 
and then stored up, whence by degrees it is given off again 
to the wind that sweeps the aurface, So much is this the 
case, that I find that, on the average of two years, the tem- 
perature of tho ground of Calcutta, at 3 fect deep, is not less 
than 5° higher than that of the air; and, in like manner, Mr. 
Broun found, at Trevandrum, an average difference of 5” 
between the ground temperature at 8 fest depth and the air, 

There is yet a third reason why in the summer the heat of 
Northern India should become excessive. Tho quantity of 
solar heat received by any placa depends both on the oight 
of the enn and on the length of the day. In respect of alti- 
tude, the sun ig, of course, hottest, when it sbinos directly 
overhead, and this ia the case at places on the ‘Tropic of Cancer 
on the 2lst June. But since the days become longer in 
summer as we go further north, it results that, on the averaga 
of the summor, from the Ist May to the 15th’ August, moro 
heat falls on the zona between 30° and 40° north latitude, 
than on any other part of the globe, 

It is horoin that we have the primary eansa of the summer 
monsoon, and therefore of the rain, Tho Punjab is that part 
of India which, on tho average of the summer, recoives most 
of tho sim’a heat; and since it is a very dry region, and com- 
paratively cloudless, this heat serves mainly to heat the 
ground and the air resting on it; and accordingly, as out 
tomperature registers show, in the latter part of May and in 
June, the heat of the Punjab surpasses that of any other part 
of India, 

Now, the effect of heat on the atmosphere is to expand it. 
‘The consequence is, that as the lower strata of air (which ara 
those most heated by contact with the land) aro gradually 
warmed up from January to June, they expand and lift all the 
super-incumbent higher strata of the atmosphere, somewhat 
as the expanding springs of a gieantic spring mattresa might 
do, These higher strata, thus lifted, partly flow away towards 
some cooler region, chiefly towards the winter hemisphoro 5 
and the result is, that the pressure of the air over India, and 
especially over the Punjab, falls. 

‘ou will now understand why the stratum of air between 
. the levels of Simla and Ludhiana weighs less in June than in 
January. It is much hotter, and, being expanded by heat, 
loss dense, You will also understand why, at the sea level in 
June, the prossuro of the air is less in Bengal than at Madras, 
and least in the Punjab. The pressure is least when the heat 
is greatest. ‘he chart before you, which represents the distri- 
bution of temperature and, in part, of pressure on one of the 
hottest days in May 1879, serves to illustrate this, 
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L will now briefly recapitulate what wo havo just learned 
ing the cause of the sminmer monsoon ; firstly, during 
the spring and earlier summer months, the Innd of India 
becomes more rapidly heated than the sea, and very speedily 
acquires a highor temperature, which it retains till tate in the 
year. ‘This arises, partly from the fact that the materials of 
Which the land consists are more rapidly heated than water, 
in the proportion of 4 or 5 to 1; partly because much of tbe 
heat that falle on the sen is used up in evaporating it, whereas 
very little is go consumed on the land. ‘The Punjub is the seat 
of the highest temperature in Tudin, partly because it ia a very 
dry region, but principally because, on the average of the 
aummer months, the zone of the earth in which it lies receives 
more sun’s heat than any other; secondly, the sent of highest 
temperature becomes also the seat of lowest utmospherio pres- 
sure, or the region where the barometer shows the lowest read- 
ing. ‘This is because tha lower strata of the atmosphere, and 
more especially the lower 6,000 or 8,000 feet, expand as they 
are heated, lifting up the higher strata, which then partly flow 
away towarda cooler regions; for precisely the same renson 
that if one end of a trough of water is lifted, a part of the 
water flows from the higher to the lower end; and, thirdly, 
the air ut the sea surface moves from where the pressure is 
highest, that is, in the neighbourhood of the Equator, or rather 
to the south of it, to where the pressure is lowest, viz. over 
India, and especially towards the Punjab, Such is the: expla- 
nation of the second part of our subject, viz. why the summer 
monsoon brings to India the vapour that has been produced in 
abundance over the seas which stretch away to the southward, 
Before passing on to the next part of our subject, I must, 
however, draw your attention to one point, in which you may 
have observed ‘that the evidence of the wind charts of January 
and July, which aro before you, does not exactly accord with 
the description I have given. You will have noticed that the 
winds in January do not blow directly away from Wostern 
Rajputana or Sind, which is then the seat of highest pressure, 
nor in July do they blow directly towards the Punjab, which 
is then the soat of lowest pressure. Ou the contrary, their 
conrse ia very circuitous, In January they rather blow spirally 
outwards, circulating in the same direction as tho hands of the 
clock move; and in July they blow spirally inwards, the circu 
Intion being of the opposite character, or against the movement 
of the clock hands. Thus, in July, the winds on the west const 
of India are nearly from west, not from south, and the same in 
the Central Provinees, And on the Bay of Bengal, they aro 
from south-west, not from south-east, which would be the direct 
conrsa towards the Punjab; while, in Lower Bengal, they ara 
south, aud only in the Gangetic Valley south-enst or mora 
easterly. 


‘THE INDIAN MONSOON RAINS. 195 


This cirenitoas course is, in both cases, the 
4 law which an American’ mathematicina, Br Belvel, hes 
shown to apply universally to all bodies moving on tho surface 
of the earth, and which ig now known as Ferrel’s law. It is in 
consequence of the earth's revolution on its axis that rivers, 
railway trains, winds, indeed everything that moves over the 
earth's surface, tends to deviate to the right in the northern 
hemisphere; to the left in the southern hemisphore. A train 
moving at the rate of 50 miles an hour, say in latitude 30° 
north, presses ngainst tho right rail, with an accelerating force 
of 7th of an inch per second, when running ona perfectly 
straight part of the line. And this pressnre turies directly aa 
the rate of its movement, increasing with the latitude, so that, 
while it is zero at the Equator, it reaches its maximum at the 
pole, where it wonld ba exactly double as great as in latitnde 
30° Itis probably partly in consequence of this lew that 
rivers generally tend to hug. the Tight side of their valleys, 
Thus, the Indus flows nearer to its mountain barrier than does 
the Ganges; that of the former being on the right, that of the 
Jnttor on the leftof its course, There are doubtless other and 
more powerful causes at work in these cases which are geolo- 
gical, and have nothing to do with the earth’s rotation; but 
still this influence is not without its effect, 

Now to return to the winds, You can easily seo tat, if a 
number of wind-carrents are radiating in several directions 
outwards froma region of high pressure, and all tending to 
deviate to the right, the result will be a spiral circulation with 
the hands of the clock. And, on the other hand, a number of 
wind-currents, flowing radially inwards towards a place of low 
pressure, will move, not directly towards it, bat to the right of 
it; and their movements combining will produce a spiral move- 
nuent inwards of precisely the opposite character to the former. 
Thus, then, is explained the actual movement of the monsoon, 
such as it is shown to be on the chart before you. 

Having now considered the produetion of the vapour which 
furnishes our rain, and the cause of the wind movements which 
bring it tous, it remains to notice the actions which condense 
it and precipitate it as rain. Ata first glance, it seems not a 
Tittle paradoxical that, having reached the hottest part of the 
earth's surface, it should there be condensed; seoing that, in 
order to condense it, it must be cooled, just as the steam pro- 
duced in a still is cooled and condensed Ly being paaged through 
the worm, which is surrounded by cold water. And this is 
really only a part of the paradox. For, in the act of conden- 
sation, the vapour must part with all that heat which, as I have 
told you, becomes locked w in the act of becoming vapour, 
and which would have sufficed to raise it nearly six times over 
from the temperature of ica to that of boiling water, Yet, not 
only is this heat got rid of, but it is precisely this which makes 
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the summer monsoon so much stronger and steadier than the 
‘opposite or winter monsoon. The solution of this paradox, 
which we owe mainly to the discoveries of Clansins, Joula, and 
Sir William Thomson, is perhaps one of the most beautifal 
applications of physica low to the explanation of alsospherio 
phenomena which meteorology furnishes. 
A few moments’ consideration will convince us that the air, 
which tho monsoon pours into India from both coasts, can only 
pass away by rising more or less vertically upwards, and 
flowing off in the higher strata of tho atmosphere, which are 
beyond our field of observation. The mountain barrier on the 
north and west—and which in the former direction is so high 
as entirely to shut in the lower half of the atmosphere—prevents 
its escape in any horizontal direction. It must rise, therefore, 
some 8,000 or 10,000 feet, in order to escape to the 
westward, and not less than 18,000 or 20,000 feet to escape to 
the north, And if we suppose that it flows back again to the 
_ south a8 an upper current above the monsoon, we have reason 
to Veliove, from certain baromotric observations on the 
mountains of Ceylon and on the Himalaya, that the monsoon 
current is not less than 10,000 or 12,000 feet thick, so that in 
any case there is no outlet for the air at any lower elevation. 
low, as air ascends, tho pressure of the atmospheric strata 
above it is constuntly diminishing. We know that, while the 
Daromater at Ludhiana in Jnne shows an average presanra 
of 28:7 inches, at the height of Simla it shows q pressure of 
only 23-17 inches. In rising, therefore, from the lower to 
the higher level, it comes under a pressure between one-fifth 
and one-sixth less than it was subject to originally; and just 
as a spring extends when relieved of the pressive, which 
Keeps it down, so air expands under these circumstances, 
But while oxpanding it has to make room, so to epeak, for 
tho inctease of volume, and therefore it must raise or thrust 
aside the air which presses upon it. In order to do this 
work, it draws on its own store of heat, If it is dry air, 
it can only draw upon that heat which gives its warmth. In 
other words, it cools; and from Joule's very accurate experi- 
ments we know that it must cool on one degree Fahrenheit for 
every 186 fest of rise. If, however, like the summer monsoon 
wind, it is charged with vapour, it eools at this rate only until 
it has reached the temperature at which it begins to condenso 
its vapour and form cloud ; and it then draws partly upon its 
own warmth; but still more upon that heat which was locked 
up in the vapour, and which I have more than once referred 
to. A cloudy atmosphere, in ascending, cools, therefore, more 
slowly than a clear atmosphere; in this ease the rate varies 
with the temperature and the pressure; but we may 
take it, in the case of our monsoon, at one degree for £00 or 
500 feet. 


THE INDIAN MONSOON RAINS, 197 


The flat-bottomed masses of clouds, with rounded piled-up 
summits, which are so common in tho daytime over the plains 
‘of India, more especially in Bengal or in the Upper Provinces, 
when a light, damp wind from the eastward is bringing vapour 
from the direction of the sea, are an illustration of this action. 
The lower atmosphere is then rising, not en masse, but partially 
and locally, chiefly below the cloud. The fiat base marke 
the level at which the air is first cooled to that point where 
the vapour begins to condense; and, as we know from the 
observations of Welsh and Glaisher, in their balloon ascents, 
the temperature decreases upwards, more slowly in a cloud 
than in the clear, cloudless atmosphere below-it. 

Again, in those hills, when a strong damp wind is blowing 
up either from the Sutle} Valley on the north-west, or from 
the Giri and its tributary, the Ussan, on the south-east, you 
may often seo that, above a certain lovel, the air on tho wind- 
ward side of the ridge is thick with clond. If seen from a 
distance, the cloud appenrs to be motionless. But near at hand, 
you may watch it carried up with the air current over the 
ridge, while new cloud is constantly formed at its base; and 
if, ‘28 sometimes happens, it is sinking on the side of the ridge, 
Lelow a certain level, the cloud dissolves away. Buch illustra- 
tions of the formatién of clond by ascending air and its 
absorption by descending air, are common in the hills, 

In all cases, heavy rain indicates that the air from which 
it is precipitated is ascending. Generally below the cloud the 
air is calin; or, at all events, tho wind is light: but air 
around must be pouring in to feed the rain; and thus we 
find that, between the region of heavy rainfall and the sea, 
a strong wind is blowing eo long as the rnin continues, 

We may now turn our attention once more to the rainfall 
chart of ‘India, which I described briefly at the beginning of 
this lecture. Ithen pointed out to you some of the more 
striking features of the rainfall distribution as shown on the 
chart, but left their explanation unattempted. With the 
knowledge which we now have of the physical actions which 
determine the formation of rain, we may’ contemplate thesa 
features with a more intelligent eye, and we can see how they 
result from the well-known geographical peculiarities of the 
country, in conjunction with the course of the winds, Hore, 
for instance, on the west coast of the peninsula, is a zone 
of copious rainfall, bounded by the Western Ghats; on some 
parts of which, as at Mahableshwar and Matheran, the annual 
average is not less than 250 inches, Within a fow miles of 
the crest to the enstward of the Ghats, the rainfall rapidiy 
diminishes, so that, at Poona, it is only 31 inches, and the 
Derenn plateau, which atretches away to Sholapore and 
beyond, has au avernge of considerably leas than 30 
inckes, 
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The wind from the Arabiin Sea blows on the west coast 
from almost due west. Within 50 or 60 miles of the coast 
line, or oven loss, it. mects the mural faco of the Ghats, to 
cross which the air must ascend at least 2,000 feet; and at 
some points, atch as Mahnbleshwar and Banra fort, consider- 
ably more, Here then is the heaviest rainfall. But the 
ascent is not restricted to the face of the Ghita. More or 
lesa, it is taking place over the whole breadth of the Konkan 
and Malabar, and hence the rainfall of all this strip of country 
is excessive. But having crossed the crest of the Ghats, and 
having thns parted with a large proportion of its vapour, the 
wind ‘descends, following the slight slope of the county. 
The geographical form af tha country is, theraforo, unfavourable 
for precipitation, and the rainfall is mach below the general 
averaga of tha peninsula, As wa approach tha oppoaite coast, 
we meet with the hilly country, which includes some plateaux 
of considerable height; and here again, the rainfall is higher, 
and some is also received from winds which, both in the spring 
months, and also at the closo of tho summer monsoon, blow 
from the Bay of Bengal. 

The Arakan coast borders the foot of » mountain range 


ascent vortcally over the margin of the platenn; and being 
thua surround 


is unparalleled elsewhore. 

time does not allow mo to enter into an explanation 
of the variations exhibited by most other parts of Northern 
India; but I cannot quit this part of the subject without a 


yew words in explanation of tho dry desert tract which 
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borders the Indus, including Sind, Buhawulpore, and Western 
Rajputana, 

‘The monsoon wind in Sind blows mainly from the south- 
west or south, following the line of the Indus. Rnt the faet 
that, on the Arabian Sea, the winds aro rather west than” 
southwest, leads ns to infer that this wind does not come 
direct from the sea, but is largely recruited with air from 
the dry Gwadir coast; and indeed, were the mountain ranges 
which bound the Indus Valley on the west effaced, tho law 
of the winds indicates that it would bo entirely derived from 
Beluchistan. It contains little vapour, and, accordingly, rain 
falls in Sind and on the hills chiefly, when the wind blows 
from the east; and this occurs but rarely, It is then the 
Eeographical position of Sind, having an excaedingly dry 
country to the westward, togethor with the fact that the seat 
of lowest pressure usually lies to the north of it, in the Punjab, 
that renders Sind comparatively rainless. 

Before I conclude, you might expect that I should say a 
few worda on tho irregularities of the monsoon rains, those 
reasons of drought or of local drought and local flood, of 
which we have had so many disastrous examples during tha 
last few yeara. I should be, indeed, only too rejoiced could 

give yon ns satisfactory an acconnt of the causes of these 
irregularities as I havo endeavoured to give you of the normal 
features of the monsoon rains. But tho five or six years, 
during which we have been able ta watch and take nate af 
thoae vicissitudes of our seasons, ara fur from suflicient to do 
more than suggest points for future inquiry ; and anything 
that I cam say upon this subject will be of a very fragmentary, 
and, I fear, unentisfactory character, 

It is obvions that many different causes might be imagined 
to cause a diminished rainfall. For instance, diminished. 
evaporation, arising from a deficiency of solar heat, or a 
decrease in the volume of the vapour-bearing monsoon, such 
as might ensue from a large part of the air from the sea being 
drawn in some othet direction, or, instead of being drawn away 
towards tho land, remaining comparatively motionless and 
condensing its vapour over or near the place of its production ; 
or, one might imagine that, owing to some derangement in 
that series of processes by which the distribution of pressure 
is usually determined, that distribution might be s0 modified 
that lesa air should be drawn from the sea and more from tho 
Ary land region, Jt is quite possible that one or all of these 
suppositions oanses may play their part, and indeod there is 
little doubt that, to some extent, they do so. Thns, in 1876, 
the year of the great Madras and Deccan famine, there was 
an unusual northerly tendency in the winds all down the 

eninsula; and during the present year, the Bombay mousoon 
Ite been usually deficient in vapour, whether owing to the 
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reatriction of the area of evaporation or other cause, But 
althongh even such partial explanations are not without interest, 
they are at least but a first step, and a very small one, two- 
wards such an explanation as may onable us, to some extont, 
to foresee caln arising from drought and flood; and their 
chief value is, that as far as they go, they represent an 
observed association of facts, the meaning of which our 
knowledge of physics enables us to appreciate, and they may 
therefore serve as stepping-stones towards somo wider gonerali- 
zation. Of a very different eatogory is the hypothesls, whicl 
has beon go froquently brought forward of late years, that the 
rainfall variea with the spottiness of the sun’s surface, This 
phenomenon is now known to go through a regular cycle of 
variation or, more probably, moro than one periodical cycle, but 
cortainly through one, the duration of which is about 1) years, 
Now, a8 regards tho average rainfall of the world ns a whole, £ 
think that the very extensive mass of evidence collected and 
disenssed by Mr. Meldram, of the Mauritius, does show very 
good primd facie reason for the truth of the view which he 
originated, and has most conscientiously worked out. Taking 
the average from year to year of a great nuinber of stations 
in America, Europe, Asia, Africa, Australia and some islands, 
it does appear probable, that the rainfall, about tho time when 
the sun is most spotted, is about fifteon por cent. greater than 
when it is loast spotted. Bat whan we restrict our view toa 
single country, or group of stations, it is difficult to detect 
anything like ‘a distinct cyolical variation amid the much 
greater variations that follow no such law. It is tree that, 
from 1863 to 1876, the rainfall of the Carnatic did seem to 
conform to something like a regularly progressive oycle of 
variation, not differing very greatly from that of the sun 
spots, From 1863 to 1868 the rainfull of this province was 
below the average, and most so in 1867, in which year also 
the sun spots reached their minimam, From 1869 to 1874 
it was above the average, with 2 maximum in 1872, or about 
1} years after the sun spot maximum; and it was again be. 
low it iu 1875 and 1876; very greatly so in the Intter year. 
So far then, the accordance, although not exach was anffi- 
ciently striking; in 1876 the sun spots were rapidly 
approaching their mininam, But the sun spots were decroas- 
ing till the early part of 1879, whereas the Carnatic rainfall 
of both 1877 and 1878 (more especially the first of these 
years) was cousiderably above the average. The Carnatic is the 
‘only province of India in which I have been able to trace any 
thing like this cyclical variation ; and even hore it is evident, 
that if the accordance be more than a mero fortuitous coinci= 
dence, it is too uncertain to be made the basis of a forecast. 

As to the nature of the supposed connection between the 
atate of the sun's surface and the rainfall of the earth, we must 
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admit that we know nothing. Even the fundamental point, 
whether tho stn is hottest when most or when lenst spotted, 
is one on which you will find those, who have paid some 
attention to the subject, to hold the most opposite opinions. 
Such observations as have beon made directly on the intensity 
of the heat emitted from the sun, seem to slow that the sun 
is hottest when most covered with spots; but on the other 
hand, when this is the case, it appears that the temperature 
of our atmosphere is lowest, and that it is highest abont the 
time that the sun has fewest spots. Until some way of recon- 
ciling these apparently conflicting observations has been 
found, it is obviously ‘premature to form any judgment on 
the question of tho relation of the rainfall to the solar varin- 
tion. If My. Meldrum’s viow be acceptod, that the rainfall 
varies directly as the quantity of the sun spota, it would 
accord with the result of the direct observations on the heating 
Power of the aun; because we might expect that the hotter 
the sun the greater would be the evaporation from the soa 
surface, and the groater therefore tho rainfull; but this 
question, like many others, must await farther experience. 

There is one class of facts which may perhaps be of some 
utility in enabling us to some extent to frame forecasts of our 
seasons in India, to which I may briofly refer, althongh their 
connection with the monsoon rainfall is little more than a ten- 
tative hypothesis. On many oceasions it has been noticed 
that, when the winter or early spring rains have been un- 
usnally copions, and especially whon they have been late, and 
havo been accompanied with an unusual fall of snow on the 
Himalaya, the rains of the Upper Provinces and Rajputans 
have been either vory deficient or much retarded. ‘The first 
ovension on which I noticed this, was in the famine year 1876, 
which wns preceded by abundant aud Sate spring tains on the 
Upper Provinces with an unusual amount of ‘snow on the 
mountaina of Kashmir, A still heavier fall of snow on the 
Himalaya characterized the winter and spring of 1876-77; 
and, as will be remembered by many of you, the monsoon rains 
failed almost_completely in the North-Western Provinces in 
that year. In the spring of 1878, the spring rains began late, 
viz, in April, and lasted through the greater part of May, 
and much snow fell on the higher ranges. In this year the 
rains were only retarded, but they did not ret in till the begin- 
ning of July, and were deficient in the Upper Provinear evan 
in that month, and it was not until Augnst that rain fell 
abundantly in North-Western India, Tinst year, 1878-79, 
both the winter and spring rains wore remarkably deficient, 
while the monsoon rainfall was abundant, In the present 
year, both the winter and monsoon rains Lave been deficient, 
although there was good deal of cloud and rain in April and 
May, but the meteorology of the present year lias yet to be 
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worked ont, Tt fa, however, a noteworthy fact that in July, 
as I was informed by Major Biddulph, the rain and snow an 
tho monntains of Northen Kashmir were very unusval, and 
such as are unprecedente dduring the fout years over which 
Major Biddulph’s experience extends; and it will be within 
the recollection of all, that the month of August has been 
almost rainless in the Punjab, the North-Western Provinces, 
and Rajputana, Althongh then it would be perhaps unren~ 
sonable to look fo this snow precipitation as the aole, or even. 
yerhops the principal, cause of the failure of the motisoon rains 
i North-Western India, there seems good primd facie reason 
to regard it as an inflnential cause, 

Seeing for how few years we have been abla to investigate 
the meteorology of India with anything like system, I think 
that those glimpses of light, few and feeble as they are, are 
franght with promise for the future, and I look forward with 
confidence to a time, when some successor of mite shall be 
able to give yon as fuir an account of the causes that disturb 
and interfere with the regular and beneficial course of onr 
senaons, as I have endeavoured to give yon this afternoon of 
the ordinary norma! production of our raiufall, 


Sron-mahing in Badia, 
(From the “ Englithman” of July 14th, 16th, and 17th, 1880.) 


Now that the Afghan war is drawing to an end, it may be 
expocted that the rantorial progress of India will again engage 
the attention of the Indian Government, As a means of 
famine prevention, the development of industrial enterprises 
js to be ranked with, if it should not take precedence of, irriga- 
tion works and railways; and among such enterprises none, 
perhaps, holds out fairer prospects than thet which has con- 
tributed so largely to British prosperity—iron manufacture. 

veryboly knows that thete ie iron ore in many parte of 
India, but if is not generally known that in Contral ‘ia there 
are ores of that metal of the best quality. 

The Contral India iron ores are remarkable at once for their 
purity and their richness, ‘They are chiefly red iron ores and 

ngnetite, containing sometimes manganese, but there aro also 
Drown iron ores and siliceous hematite. As all theae ores orenr 
jn enormous quantitios on the surface of the ground, the erec- 
tion of costly mining works, which is clsewhore necessary, is 
here not required. Owing to the difficult treatment wired 
for the magnetites, the native iron makers prefer the soft red. 
jronstones of a laminated texture, although the former contain 
alarger percentage of iron. The brown iron ores and the 
siliceous hematites are used by them only very exceptionally. 
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Before showing how the Indian iron ores may be utilised 
without prejudice to English interests, we will give an analysia of 
the iron ores of Central India, together with some other details, 

‘The magnetites contain 71 per cent. of metallic iron (or 69 
per cent, oxyde, and 294 per cent. protoxyde of iron), the red 
iron ore from 65 per cent. to 69 per cent. of iron (or 94 to 98 
per cont. of oxyde of iron), the brown iron ore 45 to 55 por 
cent. and the siliceous hematites 40 to 48 per cent. of metallia 
iron, The few impurities of these ores are small quantities of 
quartz, clay, and manganese, and exceptionally some lime; 
of sulphur there aro but few traces; of phosphorus none :—nt 
least none have been discovered in the red iron ores and in the 
magnolites. 

So much has the exceptional purity of these ores struck 
observers that somebody, writing of them in a publie paper 
some time ago, maintained that they were pure ivon, which is 
incorrect ; the richest iron orea can never contain more than 
72 per cent, of metallic iron, Tron always occurs in nature 
combined with oxygen, the lowest degree of oxydution boing in 
magnetite, Pure iron wight perhaps be seid to occur” in 
meteors, but here also it is combined with nickel from 8 to 8 per 
cent, We know of no ores in the world which are fully equal 
to those of Central India in purity, in richness, and quantity 
over a given area. The red iron ores of Whitebaven in Cum- 
berland, the specular iron ores of Elba, the magnetites of 
Danemorn in Sweden, and of Blodogat in the Ural mountains, 
are precious indeed, bnt they are found in smaller quantities, aud 
have generally to be quarried from great depths, often many 
handred feet, by means of expensive mining establishments, 
whilst here, by simple surface digging, we may say that im- 
measurable quantities of the stuff aro to be obtained. 

Tn general the European iron ores contain only from 30 to 
35 yer cent, of inetallic iron, therefore Iulf only that contained 
in the red iron ores and in the magnetites of Central India, 
How great a valuo is put on pure and rich ores by iron makers 
may be learned from the circumstance (which should be made 
widely known in India) that vast quantities of such ores are 
yearly imported into England, France, Germany, and Belgium 
irom the south of Europe and more distant conntries, In 1878 
Bilbao, in Spain, shipped 14 million tons of iron ores to Cardiff, 
Herr Krupp, the great gun-maker of Germany, has his own iron 
imines in Bilbao ; France drawa yearly 500,000 tons of iron 
ore from Mokta in Algeria, and England also imports large 
quantities from the same source. The exported ores of Bilbao 
are brown iron ores with 52 to 55 per cent. of metallic irou ; 
thoso of Algeria aro maguetito and red iron ore with 60 por 
cent, of metallic iron ; the Bilbao and Algerian ores are there- 
fore from 10 to 15 per cent. inferior Ww the same kinds iu 
Central India, 
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‘The iron ores of Central India containing, as was said before, 

no phosphorus and little manganese, aro suitable for the 
odnetion not only of bar iron, but notably also of steel, and 
‘especially of Bessemer cast-stect for rails. 

At is well known that'the amount of phosphorus in the ore 
determines its fitness for the Bessemer process; and if it 
oxceeds # per cent. the steel cannot be converted into rails, 
whieh ate now generally mado of Bossemer steel. 

Again, orea containing manganese are known to be especially 
usoful for the production of steel for entting tool Bequally 
stitable are the pure red iron ores of Central Indin, containing 
manganese, for the production of  Spiegeleison” (specular 
east iron) a kind of pig iron, which he added to the iron in 
tha Bessemer process, and in cast ateel crucibles, Grent quan- 
tities of this article are exported from Germany and Austria, 
and tho price of it is 60 per cont, higher than that of ordinary 
pig iron, Tho same is the case with an article culled in the 
trade acier sauvage (wild steel), also a kind of pig iron, contain 
ing a very small quantity of carbon. ‘This is exported at high 
prices, from Styria in Austria to England, France, and Bel- 
gium, for the manufacture of ductible iron for’ wire, Now 
“Spiegeleisen” and acier sauvage ean only be obtained from the 
purest iron ores, and of these there are inexhaustible mines in 
‘Central India, Here we have then a most valnable raw anale- 
rial for exportation which would not interfere with England’s 
commercial policy as regards India, which has hitherto consist 
cd in the principle of taking India’s raw produes and returning 
jt to her in the shape of manufactured goods, 

Should the art of iron-making in the course of time be so 
far developed as to furnizh us with an economical process of 
making finiahed iron or stec} direct from the ore, that is to say, 
without the introduction of the blast furnace and fining process, 
then pure ores would greatly increase in value and become 
eventually @ most important article of export from India, 

‘Tho following explanation of the present aystem of iron- 
making will show the importance of the exertions whieh are 
now being made towards the obtaining of iron by a direct 

rovess, 

‘The object of the blast furnace-process is, first to frea the 
ore from oxygen, then to indues carbon into the article so 
obtained, and, finally, to melt this compound. The product of 
Sho blast firreeee ts thats ivon-7pith @ geenter or lessee percentage 
of carbon, called pig iron, ‘The next, namely, the fining pro- 
cess, has for its object, on the contrary, tho freeing of pig iron 
from carbon, or ‘the production of a metal treo, or nearly free, 
‘of carbon, ‘To the uninitiated the question will at once present 
jtseif why those opposite processes are followed—why the re- 
duced ore, ie, the ore freed from oxygen, is not melted down 
direct into iron in the blast furnace instead of first infusing it 
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with carbon, and then freeing it from the same by the expensive 
puddling or Bessemer process, 

‘The reason is two-fold : first, because it is difficult to melt 
down pure carbonless iron. It would require a beat of 1,700° 
coatigrado, whilst pig iron, or iron’ tontaining carbon, melts 
with a heat of from 1,100° to 1,400° centigrade, and it is thie 
excess of from 300 to 500 degrees of heat which is difficult and 
expensive to attain, both as regards fuel and fire-proof matorinl 
for the furnaces. The second cause of the round-about process 
is the more or loss impure state of iron ores, especially in ros 
pect of phosphorus and sulphur. Opportunity and. time for 

leparture must be given to these impurities, and this is done 
by the repeated melting and manipulating of the stuf in the 
so-called fining process, 

From this short explanation the reader will easily perceive 
that, in the ease of the maguetite aud red iron ores, in which 
we have todeal with either very small or inappreciable quanti- 
ties of impurities, the question of producing pure iron or steel 
by a direct process is reduced to one for the science of heat 
to solve. It ia a question, in fret, of producing 1,700° centi- 
grades of heat economically. The solution of this question ie 
approaching. ‘The efforts of Siomens, Dupuis, and others in 

hia direction, if they bave not solved this problem, have at least 
peel the way to its sulution, But it may be objected that the 

at iron ores and the largest quantities of them in Central 
Tudia are of no avail, as there are no coila thera ; the reply to 
this objection is, that there is ample wood aynilable, Bot it 
may be again objected, as was indeod dono a short time ago, 
by a writer in tho columns of a daily contemporary, that mak- 
ing iron in India with charcoal bas been tried and has failed. 
It is well known, however, that excellent iron has been made 
in India for conturies with charcoal, Those also who know 
anything cf the iron trade know that vast quantities of iron are 
made in Sweden and Styria, both for home consumption and for 
export, with vegetable fuel. It cannot be that the price of char- 
coal in India is an obstacle, since it is about three times as high in 
Styria, for instance, as in India ; neither ean the failure have 
heen caused by the experience of charcoal making bad iron, for 
the reverse is well known to be the case. The true cause is 
not far to seek ; it can have beeu due to nothing else than to 
ignorance, or bad. mechanical arrangements, or bad manage- 
nient, ot dishonesty, and very likely to all these combined, 

Having suid go much on tho question of producing iron from 
the ore by means of vegetable fuel in general, we propose 
another day to examine the question in detail, since it is on this 
question of vegetable finel versus mineral coul that the future 
iron industry of India must be decided. 

‘The chief advantage of wood and charcoil over mineral 
coal, as a fuel, consists in the greater purity of the former. 
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This circumstance alone is of incalculable value in irons 
making. Mineral coal contains from 6 to 25 per cent. ashes 
and a greater or less quantity of sulphur, both, as atated before, 
injurious to the production of iron. Much ashes make the 
work unclean, fill the furnacos with slag, produce smoke and 
dirt, which are the bane of the workman and a nuisance to the 
neighbourhood of an ironwork, The sulphur ingredient of 
coal is burned into sulphnrous acid which renders the iron 
brittle, not to mention that it makes the work highly unpleasant 
and unwholesome. Wood contains but from 1 to 14 per cent. 
of ashes, and never any sulphur; iron, therefore, produced by 

and charcoal, not only escapes contamination but any 
impurities which may be in the ore are to a great extent 
expelled from it. 

[he price of iron made with vegetable fuel is, for tho reason 
just oxplained, very much higher than that of iron made with 
mineral coal, indeed often two and three times higher, Char- 
coal iron from Danemora in Sweden bas been known to fetch 
in Shefliold £14 per ton at the time when English iron (made 
with mineral coal) was solling in the same placa at £6 per ton. 
In Gormany charcoal pig iton fetches 170 shillings per ton, 
against 75 to 80 for mineral coal pig iron, The samo relative 
prices prevail in other iron-manufieturing countries. How 
great a demand there ix for good chareual iron, may be inferred 
from the fact that 90,000 tous of it are yearly exported from 
Swoden, one-third of which is taken by England. That more 
of this material is not exported from Sweden is due to the fact 
that the production of it is purposely checked for fear of 
lowering prices, 

‘The only apparently valid objection which can bo urged 
against iron-making on a large scale with wood and charcoal 
is, that it might lead fo the destruction of forests, the pre- 
servation of which is 80 important on national, economical and 
sanitary grounds. To this objection must be opposed facts 
apparently paradoxical, yet perfectly true, namely, that it is 
in those countries in which the iron industries are carried on 
with wood and charcoal, that the forests are in the most 
flourishing condition, Whoever has travejled in Sweden, in 
Styria, or in Carinthia, could not but have” been struck with 
the great extent and the magnificent appearance of the forests, 
This pleasing sight is entirely due to the great development 
of iron industries in these countries, and to their being carried 
on by means of wood and charcoal, 

Sweden has 250 blast furnaces, and the Anstrian crown 
lands of Styria and Carinthia have 60 blast furnaces worked 
with charcoal. The fact is that the great demand for vegetable 
fuel, having greatly enhanced the value of forests, has” given 
rise to a most careful treatment of them, and to a highly 
scientific system of artificial forest culture. 
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Sweden has no mineral coal, and it may be said also com~ 
paratively little agriculture, She nevertheless enjoys great 
national prosperity, which she owes entirely to turning to good 
uso her fine forests and hor superior iron, ‘Those’ who are 
unacquainted with the manufacture of charcoal in large 
quantities may think that there must be a great waste of valu. 
able timber connected with it. This need not be so, as all the 
valuable parts of trees may be reserved as timber, 

In Europe it is calculated that a forest of average condition 
and under systematic management will yield yearly 800 tons 
ofswood per English square mile, and that the trees felled will 
he reproduced every fifty years. Now, the production of 12 
tons of finished iron per day by means of wood and chareoal 
wonld require yearly about 40,000 tons of wood, or the yearly 
pindnee of 50 English square miles of forest, But not far 

from the localities where the best iron ores occur, there are also 

forests (situated on a plateau elevated about 1,200 feet above 
the level of the sea) covering 2,400 equare miles. ‘These forests 
may be counted upon to yield 15,000 tons of wood per square 
mile, or about 56 million of tons for the whole area, and would 
therefore suffice to feed an iron work producing daily 12 tons 
of finished iron during nine hund red years, in which calculation 
the question of recoupment by natural growth and artificial 
planting bas not been taken into account. If natural growth 
and artificial planting be talen into account, these forests can 
fod 40 blast furnaces fur an indefinite period without being 
exterminated, 

Besides the above forests there are in more distant districts 
other sources of wood to which these ores, owing to their 
excellence, would bear tho expense of being carried in order 
to ba melted down, especially if the railway tariff for goods in 
India wore lowered a little, particularly for iron ores, 

Tt may be here explained, for the benefit of the uninitiated, 
that iron ores are always carried to the fuel, and not the fuel 
to the ores, as, for tho production of a given quantity of iron, 
a greater weight of fuel is required thin of ore, especially 
when the ore is so rich in metal ns that of Central India ; 
besides that, owing to the smallor bulk of ore for a given 
weight compared with that of wood, the ore can under all 
circumstances be carried cheaper, and larger stores of it can 
be more conveniently kept, 

There are very great varictios of wood in Contral India, 
and most of them are hard woods, which makes them all the 
more precious for sinelting purposes, as the quality of char- 
coal is proportional to its specific weight, aml the hardor the 
wood is the greater is the specific weight of the charcoal 
made from it. 

Tt may he not unimportant to mention here that the method 
employed by the natives of India in the production of charcoal 
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in, to say the least of it, very primitive. They lop the branches 
off tho trees and leave the trunks to their fate, or burn tl 
and use the ashes as manure, With all thia waste, native 
charcoal is well burnt, specifically heavy, and astonishingly 
cheap; near tho forests it may be had ai the rate of As. 4 per 
maund, Its weight is 171b, per‘eubie foot, The German and 
Styrian iron works pay As, 12 por maund for charcont 
weighing only 12Ibs. per cubic foot, an article therefore of a 
quality “nonrly 40 per cent, inferior to that of Indian make 
and three times as dear. 

Trusting that iron-making by hand in India will soon bo 
counted among the things of the past, we may be allowed to 
record ite mothod briefly :— 

Tho whole arrangement, furnaces and tools, sro exceedingly 
poor and potty; the smelting furnace is a shaft of clay, 1 
joot square and 3 feet deep ; this shai is entively filled with 
charcoal, and a chargo of 40lbs, of iron ore ia heaped up above 
this—then the lighting and blowing commences. The bellows 
consist of two cylindrical leather bags, which are prossed down 
alternately, wheraby the compressed air is driven ina continu- 
ows atream into the oven through funnels of clay, situated 
about 9 inches above tho bottom of the furnace. After a 
couple of hours blowing and several replenishing of charcoal, 
the smelting process is complete, when the master of the 
work draws from the bottom of the furnace with a pair of 
tongs an nnshapely lump of iron (enlled in the vernacular 
“Lotah”) weighing from 18 to 20lbs,,—this is then dragged 
to the front of tho building, when it is beaten with hammers 
till it is reduced to a disc of 6 to 8 inches in diameter and 2 
inches in thickness. As the natives add nothing to the ore 
in the furnace, the loss of metal through slagging is consider. 
able, In this manner the work is continned ceaselessly for 
24 hours, after which the furnace requires repairing. During 
this time four Inbourers and one master are employed, the 
latter generally the owner of the establishment. ‘The’ labour 
ers relieve one another at the bellows, the master being 
employed in removing the “Lotah” as said before, and in 
mending the oven and funnels. Theso five mon earn togethor 
during the 24 houra Re. 1-1, and turn out in this time two 
maunds of half-finished iron, 

‘The refining and finishing processes are carried on in rough 
open forges, and the articles manufactured are horse shoes, 
spades, cramps, arid other small objects. In the production 
OF 1 1o.14 mauuds of finished goods (in 24 hours) hora is a 
wasto of 40 or 50 per cent. of iron, the consumption of fuel 
being three maunds. Six men and four boys work at two 
forges, and earn in the aggregate Re. 1-12, “Therefore, for 
the production of 1 to 1} maunds of finished goods from tha 
ore (in 24 hours) there aro employed 6 men in producing two 
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maunds of half-finished iron, and 6 men and 4 boysin converting 
this into 1 to 1$ maunds of finished goods, or altogether 11 
men and 4 boys, who earn Its. 2-13, The total consumption. 
during this time is of charcoal 9 maunds sud of ore 4$ 
mands, ‘The sama quantity of iron goods made with the 
prosent European appliances would consume but 4rd of fuel 
and $ of ore, 

Notwithstanding tho simplicity of these processes, the 
iron turned out by the natives is of superior quality, and is 
selling very cheaply ; s0, for instance, a maund of horse shoes 
sells at Rs. 8 and of cramp-iron Rs. 6-8. These low prices 
are accounted for by the cheap fuel, the rich ores, the miserably 
cheap labour, and the absence of managing expenses, 

As regards the fitness of the native iron worker and the 
native in general for European iron works, it must be admilied 
that he is for the prosont not so powerful or persevering as 

. the European workman, but his strength and energy would 
improve with more plentiful and moro generous diet, the 
means for which ‘would be furnished him by the superior wages 
which industrial establishments conducted on European 
principles could afford to pay him. 

We will now consider somewhat more closely the com~- 
mercial side of the question of iron works in Céatral India, 
‘and institute a comparison between the cost of production and 
the salo price of finished iron, or, lot us say for the present, of 
ordinary bar iron. : 

As the iron worka would be erected, for the reasons 
explained before, as uear as possible to the forests, the cost of 
transport of tho ores must first be considered. This would be 
done in bullock carts, on average good roads, and over a distance 
of 46 miles. ‘The consumption of a blast furnace in ore and 
fuel depends on ita size. 

Aceording to the best experience, « blast furnace does not 
py if it is constructed for turning out less thu 15 tons of pig 
ron in 24 houra, and this is also the quantity of pig iron which 
wonld fully employ a simple but complete bar iron rolling mill. 

‘A blast farnnes, eapable of producing 15 tons of pig iron 
in 24 hours, consumes daily— : 

1, 23 tons of oro, wwhiel would cost as followa :— 


(a) st the plaeo of production, 8 annas per ton 
(8) carriage to the iron works, Rs. $ per ton 
2." 28 tons charcosl— ; 
(a). at the placo of production Ke, 24 
(%)_ carriage to the blast furnace 
8, Limestone ; 3 tous @ Rs, 2 
4 Wages ... 
&. Management, wear and tesr, 
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The working of one blast farnace would, therefore, cost per 
24 hours Rs. 370, and would produce 14 tons of pig irou at a 
cost price of Rs. 18 (+72) per ton, 

A simple bar iron tolling mill requires da‘ly— 


1. 15 tons pig iron, costing... “ 
2. 4B tons charcoal (carriage included) «.. 


8. 14d tone wood ditto’. - 
4. Wages a oi Ag 
5. Management, wear and tear, &. ite 


Total «.. 540 


‘The working of the bar iron rolling mill would, therefore, cost 
Rs, 640 por day, and produco daily 12 tons of bar iron at the 
cost of Rs. 45 (%$°) per ton, or Rs, 1-10 per maund, With 
the present means of teapepart, the carriage of bar iron from 
the ironwork to Agra would be As. 8 per maund, which woald, 
therefore, raise its cost prico in that locality to Rs. 2-2 per 
maund, 

Under the present charges of carriage by railway, the cost 
prices of bar iron per maund, in the principal markets of India, 
would be as follows :— + 

ee As. P. 


te 
ea 
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Agra... aay 
Alighdbad was 
ligerh, = 
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ante 
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Ambélé, os ae ” é 

The sale price would, of course, follow the principles of fair 
competition. Swedish bar iron, Bowling, Low Moor, and 
Faraley iron are selling in Agra at about Rs, 7-8 per maund. 
‘This price, compared witb our cost price, would reprosent a 
profit of He, 5-6 per maund, which would, however, be dimi- 
nished na the markets recede from Agra towards Bombay or 
Calcutta. 

Should there be a reluctance on the part of the Tndian Go- 
vernment, for fear of seeming to counteract English manu- 
facturing interests, either to lend the way themselves, or to 
take effective measures to encourage the introduction into 
India of European iron works, attention is directed to the half 
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by England, Amorica, and other countries, should be supplied 
by India, owing to its excellent and cheap iron ores, fuel, and 
low wages, 


The Jron Works of Dechnart, in Bumaon, 
By Da, H. Warr. . 


Tae Iron Works of Dochauri have been founded near a 
deposit of ore in the midst of forests at the bese of the Hima- 
laya range, The deposit consists of clay iton ora with a 
moderate amount of iron. The quantity of ore is very con- 
riderable. “Tt oeanrn at the base of hills of Nahan sandstone, 
The ore is so plentiful that no mining at all is required. The 
ore is simply dug up and quarried over a surface of above 
1 000 feet length slong the hillside, and perhaps 300 feet width 
measured down the slope, It is not quite certain whether the 
deposit is conformable with the ovetbanging sandstone. |The 
contact is not sufficiently exposed at the place of the outerop. 
Very good ore crops out again on the fin in northern exten- 
sion of the large oxterop, and further on in the river gorge 
strata which belong, most probably, to the Nahan sandstones, 
contain small rs of ore, and the deposit appears to thin out 
there, If this is really the case, however, the deposit of ore at 
the big outerop is at least 100 feet thick, and there is no fear 
as to the ore being easily exhausted. The deposit crops out 
again at a distance of five miles at Kaladungi, where iron works 
have also onee been erected. The ore at Kaladungi is poor, 
Amongst the Dechauri ore are different qualities. There are 
some vory good beds, but poorer beds are always associated, 
where the ore becomes more and more mixed with clay. Owing 
to the large oxtent of the outcrop no deep cuttings have as 
yot beon required, so that the succession of beds cannot bo 


212 THE IRON WORKS OF DECHAURI, IN KUMAON. 


gonorally followed, Some of the ore is pisolitic, end some ore 
Contains rich nodules, There might be a way of enriching 
the ore by washing these nodules out of the clay, ‘The follow 
ing is an gnalysis of Dochnuri oro :— 


Poroxide of ron. ve 468 
Protoxide of Manganese 03 
Alumina fare 16-4 
Lime 20 
Magnesia 03 
Silica . 79 
Potash oo 02 
Phosphorio Acid 06 
Titanic Acid on 02 
Water as TL 

‘Total we 998 


Motallic iron wee 883 

The Dechauri and Kaladungi ore is different from other ores 
of tho Himalaya. It belongs to a recent tertiary formation ; 
whilst other ores of the Dehra Dun District, Kotkai, Mundi, 
and Kangra belong to older formations of more or less _mota- 
morphosed slates of schists, Further it is a regular brown iron 
ore, whilst the ores in other localities are non-hydrone hana- 
tites or magnetic ores, 

Ores of the latter kind abound also in Kumaon, and they 
have been brought into requisition for the Dechanri Works. 
‘These ores are found at a place called Khairna, and at Ramgarh, 
which latter place I visited. Ramgarh is, by a diroct road, 23 
smiles from Dechauri, I went first to Nynee Tal, a distance of 
15 milos from Dechauri. Tho Nahan sandstone strata are met 
‘along the road to a considerable height up to the ninth mile. T 
found in them impressions of fossil wood, aud occasionally 
amall nests of con], Nyneo Tal is surrounded by large masses 
of limestone. From Nynee Tal | proceeded along the Almornh: 
road. After 11 miles ‘is the Dak Bungalow of Ramgarh, On 
the road the limestone is succeoded by slates mixed with 

nartzites and claya, and afterwards more or Jess metanorphosed 
aintes occur. Beyond Ramgarh Dak Bungalow the road leads 
{nto the Ramgarh'gorgo, and up the right side of it to the 
village of Lushginni. ‘The slates are at many places changed 
into complete micaceous achists, ‘There is a mine called Pakha 
ming near Lushgiani, with many surface excavations, and one 
chaft 100 deep which was inaccossible. Very pure ote was 
sbtainod from here. Higher up on the top of the hill is the 
Gualakuri mino, 6 niles from the Ramgarh Bungalow, and 32 
mites from Dechauri by the Nynee ‘lal road. It is an open 
outcrop worked like a quarry 100 feet long. ‘The ore ia about 
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20 feet thick, forming a séam of siliceous bamatite (not a lode) 
‘with about half pure ore and half impure ore, and quartzite, 
From here a great quantity of hmmatite had {ately been taken 
for Dechauri. About tho seam is a etratum with a purple pow- 
der, probably containing manganose, The top layers aro soft 
white mica schist. One hundred feet depth in the direction of 
the seam, which slopes towards the interior of the bill, and 100 
feet width would represent above 800,000 maunds, which is 
enough for two years’ consumption of the Dechauri blast furnace, 
(Dechauri blast furnace produced pig iron at the rate of 50,000 
maunds per annum). Gualakuri being only one of a number 
of outcrops, it is evident that the amount of ore in the neigh- 
Dourhood ia quite up to the supply of iron works on a largo 
scale, The configuration of the ground is that the ex- 
tension of the Gualakuri seam might just pass through the 
Pakhakhan mines. It is probable that the two deposits are 
identical, notwithstanding the change in the appearance of 
the ores. The following are analyses of some ores. The 
figures for Gimlakuri are the average of threo analyses, The ore 
mentioned as Lushgiani cannot be from another but the Pakha- 
khan mine. Natwakhan is a mine low down in the valley, 
which T did not visit. 


Gvalakarl, Lusbgiani. Natwakhan, 


456 813 

93 5 

ene i 

Peroxide of Manganeso oF b 
Oxide of Alumina 42 4 
Magn 06 O65 
Bilien ‘ 98:2 4a 
Phoaphorie Acid OL o1 
Balphar tie OL 
Water 19 23 
‘Total 1005 = 1008 908 
Metallic iron wn 84 586 568 


‘Tho Ramgnth ores, with the exception of Natwakhan, contain 
some protoxide of iron in addition to the peroxide, They are 
consequently more or less magnotic. Specimens of the ores 
jufluenco a magnetic needle. Different sides of the same picca 
act in opposite ways on the magnetic poles. In no specimen 
did I find the magnetism so strong that the specimen would 
attract light iron filings, I found some very pure and highly 
magnetic oro similar to Gualakuri ore near the 9th mile on the 
road from Dechauri to Nynee Tal. On both sides of the road 
pieces were lying about amongst debris of Naban sandstone. 
They were much rounded at the corners, and generally worn 
at the surface, The rocks to the north were limestone, but 
the hill on the south side of the road might contain older 
strata underneath the debris, so that there is « faint chance 
that the pieces I found may haye come from a deposit close by 
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instead of having been brought there by smelters. It is almost’ 
inoredible what number of blast furnaces have been erected 
for tho smelting of these ores. At Kaladungi, where the Ny- 
nee Tal road from Moradabad begins to ascend, no less than four 
blast furnacea have been erected. In these it was intended to 
smelt the Kaladungi ores with charcoal obtained from the 
forests at the base of the hills. Only two of these furnaces 
havo ever been worked, and all are at a standstill now. At 
Dechauri, Mr. Campbell, Superintendent, Rurki, showed me the 
old blast farnnce with which he begaa making pig iron in 1857. 
His furnace was afterwards replaced by the larger one which 
has been at work up to lately. Besides this Jarge works wera 
bogun at Dechauri by a company, consisting of two blast 
furnaces, a building for converting the pig iron and a buildin, 
for rolling mills. The whole came to a standstill for want of 
funds. On the road to Nyneo Tal from Kaladungi, within only 
about five miles from the hill station near the Kurpa Tal (Ino), 
are two blast furnaces with all their requirements now aban- 
doned. Situated between Katadungi and Ramgarh these had 
had the choice between the ores of both places, and for fuel 
they depended on the forests of the higher mountain regions. 
Lastly, in the valley at Ramgarh, there is the complete outer 
masonry of a blast furnace wilh the walls of houses now all 
overgrown with thickets. Thas there are no less than eleven 
blast furnaces to be counted in various stages of completion or 
of ruin, and of all these only one bas been working of late, and 
even this one is at the moment standing still. With so many 
works failing from their commencement the conversion of the 
pig iron into wrought iron has been little attended to, and not 
at all practised of late. 

I was very mnch pleased_with a small hammor work at 
Ramgarh. Mr. Frankon, the Engineer in chargo of Docbauri, 
told me that in this the raw blooms made by the native pro- 
cess have been worked up into fit shape for commerce. It 
was the very thing which I proposed for Kangra in my report 
of 1874, (printed in the Punjab Government Gazette). An 
overshot, waterwheel worked a blowing machins, consisting of 
twoaquare wooden boxes with pistons, valves, &c. The blast was 
Jed to two hearths on which the blooms were heated with char- 
coal, Then there was a second waterwheel on a large horizon- 
tal beam. ‘This beam had two rings and thumbs, which lifted 
two hammers of aboutsix fect length each, This must bave 
worked very well. ‘There was also a Cupola furnace of 12 feat 
height. I would have thought that this was used for smelting 
the ore by the native process into blooms, but I was told that 
it only served for some exporiments as to the quantity of iron 
yielded by the ores. 

‘Phe blast furnace at Dechauri is 89 foot high, and has @ dia 
motor of feet 3 inches at the stop, 10 foct at the widest part, and 
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8 feet 6 inches at the hearth, Tt is built of local sandstone, and 
lined below with small bricks made of a sandy fire proof clay, 
which is found embedded above the iron ore. ‘The furnace is in 


cylinders, and a couple of water pumps. ‘These pumps suppl 
thoi which worka irom eteservoir on the top of thelift oees, 


The reason why the Ramgarh ores were used in addition to 
the Dechauri ores was not only their superiority, but the faci- 
lity with which the process was carried on when the two ores 
were mixed. The Dechauri ore contains almost as much 
alumina ilies, and the addition of purely siliceous ores 
with limest as flax must have proved an advantage, Only 
the Declauri iron ore custs almost nothing, whilst the ores 
from Ramgarh cost very much in transport. ‘The digging of 
the ores at Gualakuri cost less than one anna a maund, but 
bringing the ores down the mountain side on mon’s hoads, costs 
two half annas ter maund. Then from the Ramgarh depot the ora 
was once brought for eight annasa maund to Dechauri, but con- 
tractors not being available, the officer in charge had actually 
to purchase cattle, and take the transport of the ore into his 
own hands. Tho transport in the mountains is very diffteult, 
Outside the mountains it becomes at once cheaper, thus the 
pig iron costs only five annas a maund to bring from Dechauri to 
the railway station of Moradabad, about fifty miles off. ‘The 
production and ttansport of charcoal was not excessively dear, 
the only complaint being the exhaustion of a great portion of 
forest, und the deficient reproduction owing to deliberate 


grazing. 
The following is an analysis of two kinds of slag from 
Dechauri -— 


Blag. Brown cinder. Dark & glassy fractaro. 
Bilica “ 88-0 40°38 
Alumina 106 170 
jmme = 206 88 
Magnesia oo 16 19 
Protoride of iron B4 18 
Protoxide of Manganese 0 11 


Total ve 8811 7 
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In tho first case the large percentage of iron in the sla; 
shows that the farnace was not working normally, The second 
slag from normal working shows by its proportion of alumina 
that a large admixture of Ramgarh ore had taken place. More 
than one-half must have been Ramgarh ore. Most of the pro~ 
duct is grey iron numbered from 1 to 8, but 1 was also given 
some samples of white and of mottled pigs which formed part 
of 20,000 maunds altogether in store. 


‘The following iaananalysisof grey Dechauri pig iron No. 2:— 
Tron as o 922 aro 
Carbon ” 40 39 
Bilica oe 17 16 
Sulphur “ nil, nil, 
Phosphorus on OT 09 
Manganoso “ 12 13 

‘Total 998 996 


‘As alrondy montioned tho work at Dechauri is at, present 
standing stil, Mr. Ness, Government Mining, Engineer, 
Warora Colliery, was at Dechanri to report to Government 
on the future prospects of the works. His report, which will 
no doubt be obtainable after aome time from the Government, 
North-West Provinces, will contain detailed information about 
the economy of the works. 

From bia report. it will ba eoon why it is so difficult to ren- 
der in these parts the iron manufacture on a larger scale ro- 
munerative. Besides the coatly transport of ores, charcoal, and 
pig iron there appenrs to bo a difficulty regarding the skilled 
workman, I found two European workmen at Dechauri who 
wore about to leave, and there is no chance of the furnace work 
boing continued by native workmen only. 

L had the pleasure of witnessing somo experiinonts which 
Mr. Ness mado in reducing iron ore to metallic sponge, Not 
only the pure Ramgarh ores, but also the Dechanri ore, gave 
perfect metallic sponge on being houled in a crucible with 
shareoal powder. : 

Jt is desirable to manage the manufacture of iron in this 
country in such a way as to suit the eapabilities of the local 
workmen. ‘The work at the large blast furnaces seems beyond 
thom, and Mr, Ness is endeavouring to introduce a simpler mode 
of working. It doos not appear to mo that he looks to the 


blast, and produce pig iron. By making the sponge first he 
would do away with the whole of the reduction process which 
is now occupying half tho pace of the blast furnaces. 

This way he will not only save much in the size of the blast 
farnaces, but by applying perfectly metallic sponge he will 


do away with the whole series of Aificulties which arise at 
blast furnaces out of irregular reduction of the ore, 
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The native direct process of smelting is only applicable to 
purer ores, and even with them is always accompanied by 2 
great waste of iron. Even where this waste can be afforded 
the process requires also so much fual and labour that it com- 
petes rarely with imported English irom. With the greatest 
ingonuity ié will not be possible to improve substantially the 
native process by mera changing of the manipulation and sizo 
or form of the apparatus. 

Tho uso of sponge in the direct procoss is known elsowhere, 
and wherever the native process should havo to be practised, it 
would be well to take a hint from Mr. Ness and to reduco 
the iron ore before bringing it into the native smelting furnace. 
The process will be more regular, and where circumstances are 
favourable a saving may be effected. 

Until some other invention is made it is indispensable for 
any improved system that pig iron be manufactured, Tho 
blast furnaces should be reduced to such a size that their work- 
ing will be within the capabilities of native workmen, assum- 
ing that they are guided by an officer who has a theoretical and 
practical knowledge of iron making. 

The size of a blast furnace may be reduced almost to an: 
extent on application of the following mensnres :—The ore will 
all be roasted, or where it can cheaply be done Mr. Ness’s pro- 
posals may be adopted, and the iron ore used in reduced form ; 
further the limestone used as flax will all be previously burned ; 
farther the blast will bo heated ; lastly, some allowance will be 
made for the smaller size of the farnace by greater expenditure 
of fuel. By a combination of these measures the size of a 
furnace may be reduced, so that there will be no reason why 
clever native workmen should not manage it under compotont 
supervision. 

the question remains then how the pig iron is to be made 
into wrought iron. To think of tho Bessemer process is of 
course out of the question in this country, 

The great discovery made by Messrs. Thomas and Gilchrist 
in 1879 is not destined to prove of advantage for Indian iron 
making. 

On the contrary as Thomas and Gilchrist’s invention makes 
it possible to Bessemer the pig iron obtained from inferior ores, 
the production of good wrought iron must in future become 
cheaper in Euro] Therefore, wo must also expect that better 
wrought iron heretofore will be sold in India at ordinary 
prices, and that the Indian iron will lose the claim of the 
superior quality. 

Apart from the Bessemer and the Siemens-Martin process, 
which fs aleo too elaborate, there remain only the puddling and 
the hearth-refining process, and of these we have to choose the 
latter. The hearth-refining process is not at all inferior to the 
puddling process. ‘The chemical reactions aro almost identical, 
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and it fs only the difference in the fuel which decides for either 
of tho methods. For charcoal the hearth-refining process is 
the one to be adopted. The amount of material worked at a 
time, viz, the size of the blooms, can be reduced at will, and 
the work can be go carried on that the native workman will 
do it without any difficulty. 

‘Tho consumption of pig iron and charcoal by this process are 
not excessive, and somo saving of fuel can be effected by the 
application of hot blast. With a proporly designed hearth the 
work can be done quite ‘mechanically. The pig iron is smelted 
between the charcoal, and as it trickles to the bottom is acted 
upon Dy the blast, which oxydises through the medium of oxide 
of iron, the silicon, carbon, and phosphor. Alter the first amelt- 
ing down, tho partially refined metal, which bas solidified at the 
bottom of the hearth, is brought again to the top of the char- 
coal fire, and again amelted down. Hither this second or a 
third smelting suffices to produce a bloom of pure wrought iron, 
which only requires hammering out, This way of making 
wrought iron is very much to be recommended for Indian char- 
coal works, and it may be that preparations for this very 
process at and near Dechauri are only wanting, because the 
iron works did not mostly attain beyond the firet stage of pig 
iron making, 


@n the production of Xac in Hoshiargur Pistrict, 


By W. Conpsrream, 0.8., Deputy Commissioner. 


‘Tue district of Hoshiarpur lies between the Beas and Sutlej 
Rivers, Its surface is, roughly speaking, half plain and 
half oconpied by the outlying ranges of the Lower Himalayas, 
corresponding to the Sivalik ranges east of the Sutlej. Tt 
may therefore bo called a submontano district. Tae is pro- 
duced in all parts of it, at Joust in the plains and in the valleys 
between the hills, Tt ia more abundant in tho Inttor. 

Tt affects chiefly the Beri (Zizyphus Jujuba), and Kikar 
(Acacia arabica) ; but is also found on tho following trees :— 

Pipal .... (Ficus religiosa.) 

Sirin (Acacia Sirissa.) 

Barh (Ficus indica)“ ... Banyan. 
Pilkhan 1.) (Ficus venosa.) ° 

Lasura ... (Cordia Mywa.) 

Anjic 1) (Ficus Carica.) 

Dhak  \.. (Butea frondosa.) 

Phagdra ... (Ficus caricoides,) 

Patijm 

Gular 1. (Pious Cunia.) 


‘Thus it is found on six species of Ficns. 
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The lac produced by the various trees differs in quality. 
The Lac produced on the Zizyphus is deemed the best, and 
next to it comes that produced on Sirris, Kikar and Pipal. 

‘There are two seasons for production—Febraary to April, 
and July or August, ‘Tho crops aro collected in June, and 
October or November, The samo tree is said not to produce 
two crops in the same year, The autumn or October crop 
is considered the more valuable of the two. 

The artificial propagation of lac is tndorstood by very few 
persons, but seems to be occasionally practised. Tho method 
adopted is to tie a small branch with the insects on it on the 
tree which it is desired to affect. The writer has found it very 
easy to propagate lac on Rori treea in this manner. The 
twigs containing cells of the insect were tied on to the treas 
in July; shortly after the new swarm appeared and spread 
over the nearest branches of the tree. There appears, however, 
to be among the people a great dread of the treo being 
injurionsly affected by the spread of lac upon it, and this is 
probably the reason why propagation is not cartied on to a 
greater extent. In cutting lac off a tree a few twigs con- 
taining cells aro allowed to remain to farnish a crop for 


against having anything to do with lec. This was particularly 
strong among tho Bhabras (called in othor districts Saraogis.) 
Tac was considered a kind of disease or leprosy of the tree, 
and to be an unclean substance, Its red color and its animal 
origin are sufficient to account for this projudice. It has 
isappeared, to a great oxtent, within the last ten years, owing 
to the great value which Iac acquired in the market. Thera 
have been, of recent years, many disputes in the Civil Courts 
as to the relative rights of landlords and occupancy tenants 
to take the Ine from trees growing in an estate. The question 
waa not discussed at the time of the Revenue Settlement of 
the District in 1852, lac having thon but a small market- 
able value. 

The crop of lac on roadside trees is sometimes sold by 
Government to a contractor, who is allowed to cut off twigs and 
branches of a certain thickness. In 1876 the lac on the road~ 
side trees in Unah pergunnah was sold for more than Rs. 400. 
The crop, however, varies much in quantity from year to year, 
as does also the value of Jac in the market, 
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Tea at the Andamans, 


Our readers may recollect noticing some time back the 
mention in theso columns of the fact that tea planting was 
being tried at the Andamans. During tho recent Pocielt 
holidays we took the opportnnity of a sea mp to Port Blair 
to pay a visit to  Aberdeon,”—the island of tho Andaman 
group, upon which tea-growing has been commenced ; and 
whore also other growths are being experimented with. Tho 
Jnnd is slightly undulating, and rises only eome 200 feat from 
the sea level. ‘Tho soil is good loamy clay with sandstone, 
and tho subsoil is of a character to afford oxcellent drainage. 
Tho general lay of the land, also, is favorable to natural surfaco 
drainage, Tho bushes, which are mostly Assam (rather mixed) 
hybrids, aro planted about 5 ft. x 4 ft.6 in.; and at present 
are nigh four years old. They are of good height, and now 
require to spread, ‘The general appearance is of the healthiest 
character; tha wood is clean, and the leaves are as fresh and 
glossy as could be desired, while there is now a flush on which 
would make many a hill planter’s mouth water ; and there 
is an entire absenco of blight of any kind. 

Tho land is kept thoroughly well hoed, the earth is packed 
well up round the roots of the bushes, and the whole plot of 
Jand, whero the tea is growing, is as clean as the beds on a 
well-cultivated flower garden ; and yet from what wo gathered, 
the labour foree up to date hus been amall; but then it has 
been well directed and controlled. Unfortunately, the flush, 
which we have referred to as being now on the bushes, will 
be lost, because the factory is not yet complete. It seems 
atrango that the P., W. Department should have allowed such 
a thing to happen, for, as wo understood on the spot, it was 
not for'want of-dua reprerentation of tho necessity for the 
earlier arection of the factory that the delay has acenrrad. 
However, a few months will see a vory serviceable building 
completed, and it would bo well if the authorities were at 
once to arrange for a competent tea maker to take charge, 
and give the oxperiment a fair chance; for it is no use grow- 
ing good leaf if it is to be spoilt in the manufacture; and, 
although the extent of land at present under cultivation is 
small, an assistant would find ample occupation in clearing, 
cultivating, and oxtonding, in addition to his supervision of 
the factory. The officer in charge at presont is Lieutenant- 
Colonel Berkeley, who, himself possessing a ten plantation in the 
Nilgiris, is, besides, a good botanist and an oxperionced planter + 
but his duties at Port Blair, as Chief Commissariat Officer, 
fate 60 multifarious and onerous, that, although be takes the 
warmest personal interest in this experimental tea garden, 
which does him so much credit, and although ho has been 
thoroughly successful in its development, yet he cannot neces- 


‘TEA AY THE ANDAMANS. 221 


savily devote that regular and close supervision which is 
necessnry,—more especially so now that the bushes are arriviug 
at maturity, and that constant manufacture will soon bo 
required ; for fier March next, when the dry weather ceases, 
the flushes may be looked for in plenty, the climate giving 
for 8 months of the year that moist warmth which the tea 
plant \uxuriates in and thrives so well under. In fact the 
climate may be compared to that of favorably situated Indian 
terai land, with this difference, of course, that there is always 
more or loss of refreshing breeze from the soa; and, as the 
places where cultivation has been begun in earnest bave been 
well cleared of trees and jungle, there is little or no fever. 

It would, we think, be a matter for much rogrot if the 
Governmont should allow an experiment thus auspiciously com- 
menced to fail of practical Ae, for want of due continuous 


wofessional supervision ; and we trust to hear soon that it has 
Foor regolved to provide Lieutonant-Colone) Berkeley with a com- 
petent assistant, able to carry out his orders, and to see to the 
minutia of the factory and the garden. There are only too 
many planters just now out of employment, whose services 
could be secured at a very moderate talary for living al the 
Andamans is cheap, and it is almost impossible to apend 
much money there,—all supplies boing furnished through the 
Commissariat. As to isolation, in this respect a man would be 
not so badly off as in many parts of Assam. There are several 
European Superintendent employees on tho Island, besides 
of course the settlement officials; and, as each departmental head 
appears to be provided with a boat and convict crew which 
remains at his command, it is a matter of only an hour or less 
to communicate with the different islands of the Settlement. 
(Fin passant, we may mention that anything more charming 
than a row or a sailon the clear blue ‘sea inlets among the 
group of islands oan hardly be imagined.) 

Tn speaking of tea cultivation at the Andamans the question 
not unnaturally arises whether it is a desirable thing for 
Government to step in as cultivators to the possiblo injury 
of private enterprise elsewhere,—it being notorions that the 
supply of Indian tea is already grently in excess of the demand, 
Walt on this point we ean aly say that, if we thought there 
was any intention of carrying the matter beyond the phase 
of ® sufficiently large experiment with a viow to demonstrate 
the practicability of successfully cultivating tea ou the island, 
we should be tho first to condemn it; but, a3 we take it, if 
ever cultivation on any large scale be attempted, the whole 
affair will be made over to private hands. At present there 
sooms to be considerable objection on the part of Government 
to permitting the advent of freo settlers, or non-oflicial capi- 
talists from ontside. One reason for this is, perhaps, that 
ug all the Iubuur ou the Settlement bas to Le performed by 


222 ‘TEA AT MIE ANDAMANS, 


convicts, and as tho number of these (though amounting to 
some 12,000) is not sufficient for present requirements, it would 
be impracticable to afford colonists tha necossary assistance of 
labour or protection of life. And if, again, coolies were brought 
from India, in any quantity, the civil administration would 
have to be strengthened. No doubt it will follow, as a larger 
number of ticket-of-leave mon ate accumulated on tho islands, 
that mony of the present disabilities surrounding free immi- 

ration will be removed ; and we fully believe that a few years 
ence the population will be largely incrensed from within. 
Convicts, who have served ten years with good conduct, are 
allowed to marry, and numbers now are scattered about tho 
Settlement as free labourers on their own account; and it 
appears that they aro ns a rule thoronghly well hehavad, and 
so wall off that fow wisk to return to their native land even 
had they the chance. 

‘The Government, besides experimenting with tea, bas tried 
coffee, but the climate seems unfavorable to the plant, as just 
at the time of year when rain is most wanted for coffee, thera 
is least rain at tho Andamans, Sugarcane, however, bids fair 
to be a great success, and cocoanut planting has proved 
highly profitable, In fact, almost anything will grow well 
there, and tho grass ia so luxuriant that ‘hay to almost any 
extont might be manufactured. All theso things of courso would. 
pay better if there were a sufficient local demand to absorb 
the yield of various kinds which tho islands aro capable of 
affording ; and that is why we venture to express tho opinion 
that Government would do wisely, as soon as it feels it ean 
safely do go, to encourage settlement from outside. There are 
many men in India on pensions which permit them only close 
economy here, who would be able to live at the Andamans 
far more comfortably, could they take a small quantity of 
imported labour with them, Thus, cultivation would increnso, 
farms would spring up, additional land would gradually be 
cleared, and a frea population would in time accrue, affording 
protection rather than the reverse to the sottlement.—Indian 
Tea Gazette, 
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Beport on the Sorests of Mauritius, 
By R. Tuompson, Deputy Conservator of Fovesis. 


Part ).—Guenzrat. 
Tux Island of Mauritius lies in the Indian Ocean between 
_ the parallels of South Latitude 19° 58’ and 
acoltzegnpbical pots 20° 81'; and Enst Longitude 57° 17' and 
in 57° 46°; and occupies on area of some 
705 square miles, In shape it ia an irrogular oval, with the 
broad end resting towards the south. Its greatest length from 
Cap Malkeureux to Pointe @ Emy, north and south, is 39 
miles; and its widest part across, from east to west, 34 
miles, 
2, For administrative and general pur- 


Pa, poses it is divided into nine districts as 
follows :— 
Area in squara miles, 
1. Port Louis 7 ee 10-0 
2. Pamplemousses | i 
8. Rividre du Rempart. oy 
4, Flaog ... a 
5. Grand Port 
6. Savanne 
7. Plaines Withems 
8. Moka ... 
9. Black River 


Total vee 705°0 

‘These districts are situated ns follows :=~ 

Riviére du Rempart and Pamplemousses, extending from 
coast to const in the north; Poré Louis on the west const, 
south of Pamplemousses ; Flacq on tha east coast, south of 
Rividve du Hempart ; Moka and Plaines Wilkems, the former 
lying wholly, and the latter almost wholly in the interior 5 
Black River on the west coast, west of Plaines Wilhema ; 
Grand Port on the east and south-east coasts; and Savanne 
on the south coast. 

8, The total population of the Island in 1879 was 857,000 

inhabitants, of which number the Indian 

attain popula population was 243,000, or vory nearly two- 

pee thirds of the total. The average density 
por square mile of surface is therefore over 507 souls. ‘Tho 
revenue of the Colony in the year 1878 was Rs, 78,95,536, 
and tho expenditure Rs. 73,45,786, showing a surplus of 
rovenne over expenditure of Rs 5,49,750, 

‘The export in the samo year of sugar, the chiof article of 
colonial industry, was to the extent of 130,732 tons, and which 
was valued at Re 8,86,17,848. : 
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In tho samo year there were 122,000 neres of land under 
sugarcane cultivation, which amounted to just something 
more than one-fourth of the total area of the Island, which has 
been estimnied at 451,200 acres. Taking it by districts, the fol- 
lowing table shows the percentages under cane in each :— 


Aron of District Area in acres Porcontage 


in acres. under Canes, under Canes. 
1. Port Louis + 6,400 acres tee 
2. Pamplemonsses ... 55,680 4, 8,650 150 
3. Riviére du Rempart 37,120, 12250 B24 
4. Flacq wn 72,820 28435 40-4 
5. Grand Port =... 71,680 24,333 933 
6. Savanne Nl 583880. 5, 18,845 82-2 
7. Plaines Wilhoms,,. 44,800 ,, 13,350 99-2 
8. Moka "43,520 3 14175255 
9. Biack River «60,800 4,950 80 

Total ws 451,200 121,988 mean 27 p. cont, 


In addition to sugar other principal exports from the Teland 
are vanilla, aloe (Foureroya gigantea), fibre, molaseos and 


rum, 
4, The following general description by Dr. Meldrum, 
r Director of the Royal Allred Observatory, 
eatgpoembiol foe- ig extracted and reproduced hore by kind 
mission, from a paper read by him before 
the British Meteorological Society in ‘June 1868. Tt is wn accus 
rate and complete general description of the Island :— 

“The principal feature in the conformation of the {sland 
is, that it consists of a contral table land, which is separated 
from the plains on and nenr the coast, in some places by lofty 
mountain chains, in others by steep precipices, and in others 
by more gradual, but still rapid, desconts, This table land 
comprises the whole of Moka and nearly the whole of Plaines 
Wilkems, together with the more inland parts of Flacg, Grand 
Port, Savanne and Black River, Its central ridge, which te 
the principal watershed of the Island, extends in an east by 
north direction, from tha Savanne mountains in the south to 
the northern limits of Moka, over a distance of about twenty 
miles, and, like the tablo land itself, is most elevated in its 
southern half’ (The table land in the extreme south has 
an elevation of 2,300 feet). 

“From this ridge the ground slopes on either side forming 
here and there, at heights of 700 ta 1,400 foet nbove tho sea 
level, oxtonsive and almost level plains, which, in some places, 
are abruptly separated from tho littoral plains, several hundreds 
of fect below them, by almost perpondicalar cliff. The more 
gradual ascent in these intervals between the mountains com- 
mences at short distances from the sea, and continucs up to 
heights of 1,200 to 1,800 feel, from which there is a similar 
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descent to the opposite coast, ‘The railway from Port Souia 
{the capital of the Island) on the west, to Mahebourg, on the 
east coast, crosses the table land in a south-oast and north-west 
direction ; and the height of the stations determined by level~ 
ling, show the ascent and descent in that part of the Island. 
‘Thug, at four miles from Port Louis, the elevation is 393 foot, at 
eight miles 923 feet, at cleven miles 1,811 feet, and at sixteon 
aniles, or about half way, 1,822 fect; the lino then desconds 
to 1,000 feet at twelve miles, 559 feet at seven miles, and 253 
foet at five miles from Mahebourg. Generally, however, the 
table Iand is separated from the littoral plains, or the soa, by 
mountains of which there are three groups, viz :— 

(i). The Port Louis group in the north-weet, the central, 
line of which runs about twelve miles in an east by north 
* direction, at four to eight miles from the sea." (Towards the 
north and west it throws out aeveral spurs, with valleys open- 
ing towards the soa,—betweeen two such spurs, in south: 
of the range, lies Port Louis the eapital.) The height of the 
raniga varies from 1,000 to 2,600 feet.” 

(a). The Black River and Bavanne group, consisting of a 
sorios of mountains and elevated ridges from 1,000 to 2,700 
foct above the sea level.” (They extend from Mount Rempart 
in the north-west to Mount Savanoe in the south-east, a dis- 
tanos of over 14 miles. These mountains form the sea-ward 
scarp of the elevated table lands in the south-west corner of 
the Island. Viewed from the north, they present the appear- 
ance of high, well-wooded ridges, sloping away from west. to 
east, and isolated wooded hilis; but, as seen from the south, 
they prosont a bold and striking scarp, throwing ont several 
irregular apura, and valleys opouing down to the soa, Evory- 
whore tho slopo of thia range on this side is steep with large 
surfaces of exposed rock.) 

(9), ‘Tho Grand Port. and Flaeq_ group, in the south-east, 
and east, rising to tho height of 1,200 to 2,100 foot, and con- 
sisting of throo main chains running nearly parallel to one 
another in a wosterly direction, the principal chain being 
about fourteen miles long.” 

“ Most of the main chains send off branches, which form » 
succession of valloys and gorges oponiug towards the soa. The 
upper portions of the mountains and elevated ridges are 
generally composed of bare rock, prosenting here and there the 
appearance of lofty cones, peaks, turrets and serrated ramparts.” 
(Several craters, still in good presorvation, of extinct voleanoes, 
are to be met with on the Island, such as the Frou ane Cerfe, 
he, Grae Trou North, and Grand Trow South ; besides various 
others, 
iat Bago the bases of the mountaina and the sea there are 
bith or less all round tho Island, low-lying and nearly level 
plains. 
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 Rividro du Rempart and Pamplemousses, north of the Port 
Louis mountains and portions of Flacq, are comparatively one 
extensive plain, the greatest elevation attained by the railway, 
which passes through them, being only 829 feet at a distance 
of six miles from the sea, 

“Phe Island is drained by a great many rivers and streams, 
the largest of which take their rise on the table land, receivin, 
in their courses numerous tributaries from the mountains, and, 
as they fow onward through decp-wooded ravines, forming in 
some places, picturesque waterfalls, ‘They all vary in volumo 
nocording to the season, und occasionally somo of them become 
auite dry. . 

“Both in the interior and near the coast there ara lakes, 
marshes and swamps. The principal of these are the @rand-Bassin 
in Savanne, at an clevation of 2,000 fact, and covering a super- 
ficies of from thirty to forty acres; the Mare aux Pacoas on 
the confines of Plaines Wilhams and Black River, about 1,960 
fect above sea level, and having an area of abont 200 acrea; 
the Mare aus Lubinea and others on the lowlands of Flacq ; a 

* number of marshes in the lower parts of Grand Port ; and 
sovoral ponds, swamps and marshes near the sea in Black River, 
and in the neighbourhood of Port Louis.”” 

5. The principal rivers, and which rise from the table land, ara 

the Grand River South East, having « course 
of 18 miles, Grand River North-Weat, a course 
of 14 miles, Hivigre du Rempart, the Tama- 
rind River, Black River, Rividre du Poste, besides numorous 
smaller strerms. The two grand rivers, above mentioned, 
drain, through their affluents, the whole of the central parts of 
the table land ; these affiuents rise in the Median ridge between 
Butte Chaumon and the Ripailles Estate in the north, and 
within which tract is comprised the most important catchment 
aren in the whole Island, 
6. There aro upwards of 350 miles of main public, and about 
8 miles of district roads, kept up in a high 
nd vail gtnte of efficiency. The roads are all laid down 
with macadam, which is maintained in good 


‘Prinoipal rivers. 


repair. 
‘In addition thero are endless private roads, maintained by 
roprictors of sugar estates, all over the Island, There are 
sides 864 miles of made railways in oxcollent working order, 
viz, (1), North line, 81 miles, which leaves Port Louis and 
traverses the districts of Port Louis, Rividre du Rempart, Pam- 
plemousees and Flacq, ending at Grand River south east; (2), 
‘Midland line, 854 miles, which, starting from Port Louis, 
ascends tho plateaux, and traverses tho whole length of the dis- 
tricts of Plaines Wilhems and Grand Port, ending at Mahebourg 
on the east coast; (3), Savanno Branch, 11 miles. This branch 
leaves the Midland line at Rose Belle, in the Grand Port Dis- 
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7. For purposes of this report, it is not necessary to enter 


into any minuto description of the geology 

Geology. of Manvitins ; what will suffice bang ai ‘ort 
and rapid genoral sketch of it. 

The Island is essentially volcanic, though what appear to 
be metamorphic rocks, occur as an older formation, in at least 
two places which are known to the writer. The first of these 
sedimentary beds occurs in the form ofa small conical hill, pro- 
Jecting, as it wore, out of and rising above the igneous mass, 
known as the Rivitre Noire mountain, and is to be found at a 
spot which is half way up the side of this range, whore the road 
from Case Noyale crosses it on the way to Chamarel Estate. 
‘From the plain below theso beds can be recognized by the forest 
vegetation on them, which differs, not only in actual growth, 
but also in the species of which it is composed, and therefore 
has a distinct aspect distinguishing it from tho eurrounding 
vegetation. ? 

second instance of the occurrence of altered sedimentary 
beds is near the A©idlanda estate, in the centre of tho Island; 
tho place is known, as Mount-Za-Selle. Tho beds are crystalline 
chloritie schista, and have undergone considerable uplifting and 
contortion. ‘They dip away to the south and appear to have 
a strike weat by norlb-easterly. 

On the south scarp there aro found considerable quantitios 
of coral and beach sand, above tho line, separating the doleritio 
lavas which aprond out below. 

8. Doleritio lavas form tho chief mass of the Tslund however, 

and present considerable horizontality on the 

sqlite pritsipal manner in which they have been laid out im- 

mediately around, and sometimes considerably 
beyond, the voleanic fooi which gave them birth. 

‘n consequence of this tendency to horizontality, terraced and 
undulating plains have been produced, and which rise one 
above the other to the highest lovels of the Island, one of theso 

lains being at an elevation of 2,300 fect above sea level. ‘The 
lowerbede Gf these lavas aro of roa thickness, and aro, ap- 
rently, equilly horizontal with the upper beds, which’ aro 
Rowever’ of less thickness, Clonsiderable searpa occur, due to 
denudation, at a short distance from the sen al] round the Island, 
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and over which the rivers, rising in the interior, precipitate 
thomsclves, forming beautiful watorfalls and prand easeades— 
notably those of Chamarel and the Tamarind river. ‘The mou 
tain peake and precipices, which are exposed to view, likewise 
exhibit in a marked manner a horizontal arrangement of the 
Gifferent Inva overflows ; theso beds being defined by thin bands 
‘of ash and scorim interstratified with them. The mountains in 
the Black River district, however, exbibit only the lower mem- 
bers of these irruptive rocks, viz, the diorites which form the 
axes of the range, the upper and more perishable dolerites 
having all diesppenred under the action of sub-sérinl denndation. 
Tt is not at all improbable thatdiorite, as boing the lower rock, 
composes the mass of all the mountain chains of the Island. It 
would also appear that the voleanie action has long since ceased 
in those quarters, though considerable activity, during more 
recent times, has gone on in the middle of tho Island ; proofs of 
which are not wanting, since several extinct voleanoes have 
their eraters still in good proservation. ‘Thoso later and suc- 
cessive overflows have raised the contre of the Island to its 
ent form, and given to it its present elevation. ‘The masses 
Prlavas, which have laid down the terraces and formed the up- 
Yand rolling plains, were evidently ejected through # chain of 
Vents which ogoupy what is now the medial ridge of the Island, 
commencing in the south-east, and extending across, in a 
forth-easterly direction, for a. distance of 20 miles ‘to the 
Catlebassea mountains, ‘Those recent overflows would appear to 
have occurred in times when parts ofthe Island were covered 
with some sort of vegetation, for wo find in some of the slags 
and soorim picked up, the charred remains of vegetable tissues 
in a sufficiontly good state of preservation to leave no doubt 
of thelr identity. ‘Tho existence of caverns and underground 
chanaels, into which small rivers frequently disappear and are 
not seen again, may also be pointed out. 
8. As secondary minerals acsociated sith the Manrtian do- 
. lerites, may be noticed a vory abundant glass 
Secondary mince, EO "Ctobablyorthoctaae) x0. abundant 
that the rocks in which it ocoura are prophyritic. Pyrorene 
also occurs in some of the ash beds, crystallized in acieular 
masses. Caleite has beon found occurring, though rarely, as 
Yeine in tho dioretic masses of the Black River mountains, 
Jragnetite is constituent of most of the later doleritos, and is 
abundant in the rocks near and around extinct craters, its pre 
sence there being detected by the behaviour of the magnetic 


needle. 

nteretratified with the lavas occur bands of red and brown 
coloured bole, and which is present throughout the whole series. 
Tn various parts, especially above Port Louis and Petite 
Riviére those bands of Bole are of considerable thickuess, Scori@e 
and {apilli, sometimes combined with ole, cover, aa with a 
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sro raat of considerable extent in the highor lovels of the 
island. 

The form, known asthe columnor structure, occurs in these 
dolerites in some of the mountuin ranges, A field of considor- 
able extent of this structure may be acen on a part of the 
bambou range overlooking “ Trois Iota.” Exfoliating con- 
cretionary forma sre abundant wherever the rock masses are 
undergoing decomposition, notably in the lower parts of the 
Island, and also slong some parts of the coast. Frequently 
fapilli in combination with bole occurs as a surface soil, such as 
may be eon in parts of Petite Riviére and du Rempart; such 
soile are dry and unfit for cultivation, except under irrigation + 
and frequently the hard spheroidal cores of eonoentrie nodules 
ure very abundant, such as one would expect to meet with in 
the trap fields of Western and Central India. 

10. ite, which composes the chiof massa of the Black 

dinig River mountains, has imparted a peculiar 

physiognomy to that district. Since the rock 
is black (owing to a dark’ colored horneblende) the exposod 
surfaces everywhere prosent a peculiar sombre hue; even the 
boulders strewn in the beds of the torrents, which come out of 
those mountains, are black ; aa likewise are the gravels and 
other detritus occurring in the valleys. 

11, In the decomposition of the dolerites thers has resulted 

Por an extremely fertile soil. This soil is eithor 
a3 red or brown in color, and ia only in some 
parts of the Island of any considerable depth. However, as 
arale, itfa extremely shallow, and where only recontly ro~ 
claimed from forests, carries a layer of humus of from two 
to six inches in depth. The presence of thie humus makes 
the soll extromely fertile, and it ie thus especially suited for 
the cultivation of the sugarcane, In the older reclaimed 
soils no trace of this 4umus now remains. It is woll known 
that direct exposure to the sun’s rays and to the dry heat of 
the air in summer causes the Aumus to decompose and to 
become dry and powdery, and in thatatate it is easily carviod oif 
aud scattered abroad iy the winds, Hence under a wantof 
proper treatment, even a rich virgin aoil, without it, unless 
kept shaded, quickly deteriorates, and is eventually lost to 
the sugar planter, who, on finding that the soil can no 
longer grow his oanes, abandons it for land which may still be 
under forest 

‘The whole of the Savane district, the greater part of Grand 
Port and Flacq, Moka and Plaines Wilhoms, are covered, moro 
or less, by tho rod clayey soil alluded to above. The red tinge 
is dotived by it from the hydrated oxide of iron formed. duting 
the weathering and decomposition of the doleritic rooks—the 
felapar, which theso rocke contain in such abuudance, being 
essentially a silicate of alumina aud potash. 
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Tn the littoral, hero and there, may be met patches of truo 
black soil, containing a large quantity of organie matter ; it is 
of highly hygroscopic quality, and parts but. slowly with its 
moisture, During prolonged dry weather, however, large 
‘efacks appear in it, Fa Tndla the bizck soil is considered oxtreme~ 
ly fertile. A form of decomposition of the doleritie rocks has 
Boon observed, being the disintegration of them into very fine 
gravel of a grey or greyish blue color. Such soils, when formed, 
aro mechanieally pervious to moisture, just in the same way 
that aand is, and like it forms a loose mass which readily parte 
with any moisture it may have received to evaporative 
agonoy. 

‘These soils have no bygroscopicity, are always dry, and are 
of little value for short-rooted crops, except under irrigation. 

‘They commonly occur in the lower parts of the Island. 

18, Tho climate of Mauritius is tolerably equablo, although it 

is capable of being divided into a warm and a 
gaftinotelee7 cool season, neither of which is necessarily 
dry in the sense the want of rainfall would 
imply. Tt rarely Lnppens that no rain falls during any month, 
‘The warmest months are the rainiest ; but a considerable quan- 
tity of rain likewise falls during the cooler months ; more espe- 
cially is this the case in the highor parts of the Island directly 
exposed to the eouth-east trade wind 
6 Warm wonther is said to last from November to April, 
January and February being usually the warmest months. The 
cool season Insts from May to October, June, July, and August 
being the coolest periods of the year. ‘The seasons, as regards 
rainfall, aro divided into the rainy and the comparatively dry. 
Since two-thirds of the annual rainfall are received between tho 
months of December and April, these in consequence are con- 
sidered tho rainy months, although, as said before, there is no 
poriod of the year when it does not rain. 

Sitnated in the midat of a wide ocean, and lying within two 
degrees of the Tropics, Mauritius may, comparatively, be said 
to be ever bathed in an atmosphere of vapour, Its small area, 
and that fairly woll covered with vegetation, even at the present 
day, cannot be said to exercise any great influence in causing 
the moisture; bearing winds that blow over it from becoming: 
drier ; except in the sonse that they part with eome of their 
moisture in frequent showers of rain in their passage across the 
Island, and to effect which they are forced to rise to elevations 
of 1,800 to 2,000 feet above sea level. 

The tables of relative humidity of the atmosphere, recorded 
in the Royal Obsorcatory of Mauritins, show—complete satura- 
tion being equal to 100—that thore is no period of the year when 
the humidity of the air, as thos measured, is below 30; and. 
frequently it is as high as 90, when it may be said to show an 
atmosphere charged with moisture to repletion, 
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13, The mean annnal temperature in the lower parts of the 

7 ‘i ne Island, as derived from the published tables 
aig Petre of He oF tho Royal Alfred Observatory, and de- 
duced from eight years’ observations, 1871— 

78, was 74°5°, Tho mean of highest readings for five years, 
1874—78, being 82.7°, and tho lowest for the same period 
65°6°, thus showing an annual mean range for the five yoars 
of 16-99 The highest and lowest temperature ragistored dnr- 


ing any day in any month of each of the five (1874—78) years 
was as follows :— 


Highest, Lowest 

March 19th... 615° July 26th 
December 21st... 61-2° Soptomber Srd. 
ve 86°79 January 8rd... 571° September 12th, 
++ 88:59 January 23rd... 59°3° Juno 25th. 
4878... 88°8° Jonuary 6th ... 646° July 3rd. 


Means 87°8° 58-6° Range 29-29, 


14. By tho kindnoss of Dr. C. Meldrum, Director of the 

Royal Alfred Observatory, Mauritius, we have 

Anousl Beinfil. been favoured with tables of annual rainfall 

and number of days in which rain fell, and 

which tables sre heroto annexed. From these tables wo 

find that the quantity of annual rainfall, and number of rainy 

days, have not decteased since observations wora first eommenc- 

ed, and which date as far back a8 1789. The following resumé 
will make this clear :— 

During six yoars’ observations taken at Port Louis, the menn 
annual fall of rain was 33°85 inches, and the mean annual 
number of days of rain was 100. 

Daring a period of eighteen years’ uninterrupted observations, 
taken in the same locality, that is from 1458—70 the mean 
annual rainfall is shown as 42-74 inches, and the number of 
rainy days as 1286, : 

"And for the eight years succeeding, ée., 187178 (extracted 
from published” Blue Books) the mean annual fall of rain has 
been 54°65 inches, and the moan number of rainy days 2035. 
So that far from any decrease being observed in the annual fall 
of rain, or the number of rainy days, a considerable increase is 
apparent, during later times, if we compare the means for the 
threo periods. 


i Number 


of riny days, 
1st poriod, 1789, 90, 91, and 1821, 1. 3, 
Piso7'and 183” fete 100 
2nd period, 1853 to 1870 ae 42-74 1286 


3rd period, 1871 to 1878 =... 5405 2035 
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For stations situnted in the interior of the Island, wo fad the 
average rainfall to have been as follows :— 


rae | a 
tation, Disttiot, 3a B. ij A 


1. Mont Choisy tee 50 24 4742 1165 
2. Gros Cailloux. Black River 60 9 3311 865 
3. St. Aubin... Savanne we 120 15 86°83 9256 
4, St. André Pamplemousses ... 170 18 47-00 1536 
5, Labourdonnais, Riviére du Rempart.300 18 64°62 12458 


6. Gros Bois... Grand Port —.., 550 16 10089 234-2 
7. Beau Séjour... Plaines Wilbeme... 950 18 71-05 189-9 
& Cluny... Grand Pork 1,000 16 151-66 266-1 
9. Espérauco ., Moka... 1,450 15 12416 2945 


% will bo seen that there is considerable diversity in the 
mean anoual rainfall in each of the above nine stations, and 
which cannot be accounted for by elevation alone, but which 
rather depends on which side of the Island the stations are placed 
ag well as on the conformation of the land in their immediate 
vicinity. ‘These factors must, however, be considered in relation 
with the direction in which the prevailing winds blow,—and 
which, when they first arrive, are Inden with moisture—both 
from the south-oast quarter as tho trades, and the aorth- 
west as the monsoons ; and also under the well known law, 
that as the air is cooled down, so willit part with the moisture it 
can no longer hold in solution, We have the necessary explan- 
ation aa to why such diversities in the rainfall should prevail 
over & comparatively small extent of insnlar country, 80 favour- 
ably situated as Mauritiusis with regard to its georgraphical- 
position. 

The following remarks are offered in further explanation of 
the above :=— 

‘During the cool poriod of the year the prevailing winds are 
the south-east trades. They are comparatively dry and oold 
winds, blowing from the Antartic regions towards the Equator, 
and, meeting in their course, with comparatively no lands to fur- 
ther dry them until they impinge on this Island, thoir lowor 
strata being considerably warmer and therefore holding a greater 
amount of moisture in suspension and which is derived from 
the expanse of waters over which they have blown. Arrived 
at Mauritius these lower moisture-bearing strata are forced to 
riso npwarda in ardor to pass over the elevated table lands, and 
in their assont are cooled down, and henco part with that 
moisture which they can no longer hold in suspension owing to 
the fall of temperature duo to elevation. Should they pass over 
headlands, ridges, or mountains, before reaching the median 
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elevations of the table land, they will have then become consi- 
derably drier in tho ascent,—it being also observed that the 
atmospheric air has a capneity for holding water in suspension 
in direct accordance with its temiperature ; that when it is at 
the temperatura of 60° of Farenheit's Thermomoter, this 
capacity 1s doubled to what it could hold at 82°; at 86° it will 
hold twice as much again as at 60°; and goon. Hence when a 
warm, and in an oceanic region consequontly a moist rir, is 
cooled down toa temperature lower than before, it must part 
with the moisture which it can no longer hold, and which is 
then deposited in the form of clouds, rain, fog, or dew. But 
should the temperature be again raised, it will again dissolve 
and take op with avidity, to the extent of saturation compatible 
with the temperature it is at, all the moisture within its 
reach, 

We can, therefore, afler considering the above facts, un- 
derstand why the south-east trade winds, which blow with 
considerable force, originally arriving laden with a cortain 
amount of moisture, impinging on the high lands of Mauritius, 
becoming elevated and thereby cooled down, part at the tempe- 
ratare to whieh they have been lowered, with the moisture which 
they can no longer retain. And then as they pass away to the 
leoward sido, whore they necessarily descend to lower elevations, 
licking up as it wero the train of clouds and mists which thoy 
had borne along with thom in their passage across the higher 

+ parts of the Island. 

‘The north-west monsoons, which arrive from the equatorial 
regions, and which are consequently warm winds, are laden with 
moisture to a degree compatible with the higher temperature 
they have attained, And in Proportion as dlisy are cooled 
down in their passage across the Island is the amount of mois= 
ture which they part with greatest. Hence the rainfall is great- 
est during the season when these winds prevail. 

The following, by kind permission of the author, is extracted 
from one of Dr. GC. Meldram’s published works : 

“ Generally, therefore, the annual march of tho rainfall of 
Manritins presents a double progression, having two maxima in 
February aud August, and two minima in June and September. 
From September to January (the warmest months) the rainfall 
inorenses_with the temporaturo, and attains its principal maxi- 
mum in February, and from February to June, it decreases 
with the temperature. Instead, however, of decreasing with 
the temperature in July (the coldest month) it increases, and 
continues increasing till August, when it has a second maxi- 
mum befere attaining its principal minimum in September. 

“Tt would thue appear that, notwithstanding the diminished 
evaporation in winter (tomperature being regarded as the prin 
cipal agent) the low temperature of July and August can: 
more copious precipitation than takes place, with a higher 

aL 
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porslare and groater evaporation, in Maj and Juno ; or it may 
tliat the increase of rain in July and Augast is partly due 
to un aavelerated tate of evaporttion im consequence of the 
strong dry trade wind which then agitates the surtace waters of 
the strronnding ocean.” 

To which wo add the following remarks :— 

Attother probable explanation of this may, howover, be that. 
during the winter the pene temperature of the land is some- 
what lower than that of the surrounding ocean, and that what 
little heat there is in it, is then parted with by vadiation ; Bo 
that warmer currents of atmospheric air, arriving from off the 
ocean on to the Island, wonld be cooled down thereby, and would 
thus be forced to part with somo of their moisture. Fores 
it ia now well known, diminish tho loss of heat by radiation 
from the soils their presence, therefore, would tend to keep the 
general surface of the land at a more equable temperature, 
when, in auch caso, there would be less precipitation during the 
cooler months of tha year, but which is grenter in consequonce 
of ao little forests now remaining on the Joland. Though tho 
moan annual rainfall hi creased in Mauritins, the general 
humidity of the air has diminished with the disappearance of 
the large primeval forests, Inetead of an even saturation of 
the air with moiature, which forests tend to cause and main- 
tain, it ia now ¥: ale with a range into extremes, 

‘The following is Dr. Meldram’s summing up of the general 
distribution of rainfall over the Island :— 

(1) On either side of the Island the rainfall increases from 
the coast up to the highest station on that side, and attains 2 
maximum at or near the summit of the eastern deolivity, the 
line of maximum fall extending from near Labotrdonnnis, in the 
north, away to the southward, passing, probably, to the east of 
Ezpérance and to the west of Cluny, wind thence to the neigh- 
bourhood of Grand Bassin and the Savanne Mountains, in the 
south, and along this line the maximum rainfall itself varies, 
‘and is greatest In the highest and most wooded parts of the 
Island near the commencement of the slope towards the east, 

« (2), The rainfall on the enst coast is from two to three 
times greater than on tha weat const. 

(8), From the east conat westward to the highest stations 
on the eastern side, the inuresse of height is to the increase of 
rainfall nearly in the ratio of 5 to 2, and from the west coast 
eastward to the highest stations on the western side nearly in 
the ratio of 6 to 1. 

(4), The rainfall at Espérance, one of the highest stations 
on the wostern side, is four times the rainfall at Gros Cailloux 
on the weat coast; and the rainfall at Cluny, the highost station 
on the enstera sida, is a little more than twice the full ab Beau- 
Vallon and La Gaiété on the east const, and five times the fall 
ab Gros Onilloux. 
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(5). If the other conditions be the same, the nearer the 
atation is to tho exat coast the greater is the reinfall,” 

And then he goeson to say: “ When the rain from the north- 
wert is general, the relation betwaen the east and west coasts, 
with regard to the rainfull, is reversed, which shows that the 
eust coast owes its greater rainfall to its being on the windward + 
side of the Island.” 


15, From an old and very interesting map of tha Island, 
which wa8 published in 1885, by Major F. A, 
Piecing Mackenzie Fraser, and lent to us for the 
purposes of this report by the Honorable Hl. 
Icery, it is seen that at that time nerrly two-thirds of the total 
area of tho Island was under primeval forest, There was then 
an unbroken mass of forest extending from tho sea coast in 
the sonth, across to the Calebasse mouniains in the north. 
The greater part of Savanue district was thea under forest, 
likewlo was also Grand Port, aud the southern parte of the 
Black River district. 


On the table land itaelf the forests then had only disappeared 
from Moka from a fest neat Mout Thérése, and estwark of it, 
and at Plaines Wilhems a considerable gap had then heen creat 
ed, while on the low country, and bordering the const, all forests 
Und been cleared away excepting small plots scattered about 
here and there, and evidently indicatingethat the Innd thus 
gecnpiod was uot culturabla; for instance the whole of the 
Plaine des Roches and other tracts similarly circumstanced, 
The map from which these details are obtained is well worthy 
of preservation ns showing the condition of the Mauritian foresta 
forty years ago. 

@ now turn to another map, also kindly lent us by Dr. 
Ieory, which was published in 1872, and mark tho contrasts 
which thie map offers in that yoar to what the other map did 
an respeots the forests in tho year 18B5—that is, after the Inpse 
of a period of 37 years. The great mass of the aboriginal tor- 
esta trom the central parts of the Island had then dieuppoared, 
and likewise they had also receded from the coast upwards into 
the heights, ‘The whole of Savanne and a great part of Grand. 
Port districta had likewise beon cleared. that from oocu- 
pying an area equal to two-thirds of that of the Island in 1885, 
the forests in'1372 were reduced to about 70,000 acres ; and 
at the present day the area of what wore once aboriginal for- 
‘ests, but now more or less dilapidated and ruined, is reduced to 
about one half of the above, ic., 35,000 acres. With the exoep- 
tion of such forosts as the Crown holds, private propriotors, up to 
the prosent moment, are actively engaged in still further reduc- 
ing those arens by extending the cultivation of the sugarcane, 
and by, leasing the rigtt to fell timber and to burn charcoal to 
the natives of India. 
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16. We will now describe, after having seen some tracts 

happily as yet spared, what the aboriginal 
forests of this Island were like in composition 
and charneter, and what a powerful influence 
their presence must have exercised at one time towards onrich- 
ing the Jand, maintaining the watera in the various rivers, and 
keeping up a general condition of humidity in tho air within 
rensonable limits of their boundaries. 

The aboriginal forests of Manritins may be enid to have bee 
Jonged to the class known as Evergreen Tropical Forest, and 
which, in the Island at the presont day, are represented and re- 
duced to a few isolated tracts, spared becauso they were either 
innecessible, or becauze they contained no trees yielding valn- 
ablo timbor. ‘The majority of tho old primeval’ forests have 
however given way, through the agency of man along, to infe- 
rior forest andsorub both as regards growth aud composition, 
but which yet have, in some parts of the Island, nequired, by 
age and growth, a rank little inferior to the aboriginal produc 
tions they had replaced, These forests, of secondary growth, aro 
mainly composed of species which have been introduced by man, 
and which bave now, by time and the genial influences of suit 
able climate and soil, become subspontaneous ; and have more- 
‘over, wherever the aboriginal vegetation has been destroyed, 
ocoupied its place with a persistency which is remarkable, and 
a vigor of growth which has left the indigonons inhabitants, 
wherever they have maintained the struggle, quite in the back- 
ground ; clearly indicating thereby that in the race with them 
for existence their insular brethren have no chance at least for 
the present. 

Evergreen Tropical Forests are developed in countries lying 
within the Tropics, possessing climates which are equable as 
regards temperature, and in which the annual rainfall exceeds 
78 inches. In an insular climate, like that of Mauritius, such 
forests aro enpable of development in regions where the annual 
rainfall is less, because of the general humidity of the atmos- 
phere in proximity to the sea, However, in all tho clevated 
parts of Mauritius the annual rainfall exceeds, and far exceeds, 75 
inches, as will have been seen from the remarke already given 
ina preceding paragraph. In theso evergreen foresta, at all 
sensons of the year, great dampness of the soil and air prevails 5 
and by the dense, almost imponetrable screen of foliage above, 
likewise a deep dark shade, so that light is almost exelud 
from them. The ground underneath is 
with a vast assemblage of associnted species which render 
progress through such foresta impossible, except by clearing 
paths throngh them. By the compactness of their groweh and 
certain pecial development, they bid defiance to the hurricanes 
Sthich new. and then’ visit the Island ; and, though individual 
trees, composing the mass of vegetation, may, owing to the 


vergreom forests, 
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little hold thoy have of the soil, be overturned by the mere 
weight of a man leaning against them, yet, owing to the stillness 
of the air, which at all times prevails “within ‘hese forests, and 
is s0 maintained by the impenetrable mass, that the most fra; 

twig is as safo from injury from strong and violent winds, 
would be, were it growing in a well constructed hot house. It 
is this stillness of the warm air, combined with an enriched soil 
always surcharged with moisture, which accounts for the vast 


assomblage of species which are usually found occupying their 
recesses, 


these evergreen forests do not attain any con- 
it, which is probably due alone to the want of 
depth in the soil. The tallest trees rarely exceed 60 feet, and 
the average height is barely over 80 ; it is at this height that 
the impenetrable canopy overhead is formed, the taller trees 
pieroiug this, and remaining with theic crowns cousiderably 
isolated in consequenca, Such trees invariably develop buttros- 
ses, and have fluted and irregular stems in order to withstand 
the action of strong winds to which they are thus exposed, 

Tho foliago is likewiso peculiar, composed of thik leather: 
leaves with a peculiar gloss on them. Tho species with aud 
leaves are capable of sustaining the deepest shade with impu- 
nity ; and it is in this property alone that hope lies that in many 
forest tracta now occupied by introduced species, the latter 
will oventually have to give way before the Mauritian species, 
which however are slow growers. 

The species which attain the maximum of height, and which 
usually yield timbor of marketable value are : Calophyldum ino- 
splyllum, Canarium Colophania, Blaodendron orientale, Stadtman- 
nia, Sideroxylon, Hugenta glomerata, Fotidia mauritiana, Sideroz 
ylon grandiflorum, Imbricaria mazima and petiolaris, and 
‘Diospyros mauritiana, Of trees which attain a medium height, 
and many of which furnish usoful building material, may be 
cited: Wormia ferruginea, Xylopia Richardii, Schmidelia mono- 
phylla, Pisonia culpidia (the structure of the woody tissues of 
this iy’ remarkable), Celtis mauritiana, Sponia orientalis (said to 
have been introduced), Ficus mauritiana and Ayresii, and the 
several apocies composing the genus Tambourissia. 

As occupying marshy grounds the following are characteris- 
tic species : 

Calophyllum parviflorum, Labourdonnaisia calophylloides, Si~ 
derozylon Bojerianum, Stillingia lucida, Acalypha colorata, and 
marginata; and smaller undergrowth, such a8 Jussiaa repens, 
and euffruticosa, Faujasis pinifolia—a remarkable'species belong- 
ing to the order Composite ; Philippia abietina which frequently 
attains a height of fifteen feet; of Dracaena and Pandanus 
several species; and Srailaz anceps. 

As composing the main body of these tropical evergreen 
forests and all loving the damp, humid, rich soils pervading 
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thom, we have the following spocies, several being endemic :— 
Of Anonacee wo have Anona ‘ampleeicaulis, grandiflora 
nud mauritiana, Of Bivacea, characteristic species, such 
as Erythrospermum mauritianum, and Alpsloia mauritiana, Of 
other genera we have Pitlorpermun Senacia, Haronga madagas- 
cariensis, Asteria rorea, Dombeya—several epocics, Trochetia 
triflora, a tree attaining thirty fet in height, the remaining 
species of the geaus being however mere shrnbs, Ochna mauris 
tana—which is endemic. Hugonva tomentosa—with its remark- 
able woody tendrils: Erythronylon laurifolium, Evodia obtusl= 
folia, Zanthoxylon hrterophyllum, Bursera obtusifolia, Quivixia 
mauritiana, Olaz prittacorum, Coasignya pinnata, Doratozylon 
mauritiansn, Cnestie glabra, Houssea simplex, Grangeria 
borbonica, Weinmannia tinctoria, Peilorylon wauritianum, Casea- 
ria fragilis, Engenia—soveral characteristic species, Memecylon 
trinerve with one or two other species, Polyscias panioulata 
and Dichrostachys, The order Rubiacec is largely developed by 
such genera snd species as Museenda arcusta, and Landia, 
Fernelia burifolia, Antirrhea verticillata, Plectronia, Myonima, 
Coffea, Poathura ternifora and myrtifotia, We have likewise 
Eimbelia micrantha and Ardisia Sieber. Also auch species at 
Siderorylon boutanianum, which grows into a small tree ; Dios 
pyros Tenseliaria, Chrysophyltos and Melanida~all three of 
which are endemic. Olea lancea, Ochrasia bourboniea, Several 
characteristic species of the genus Gwertneria, Nusia vesticile 
Jata—a_ most elegant species’ when in flower— Tubernemon- 
tana telfairiana, persicariefolia and Mawvitiana. Colea mauri~ 
tiana, Clerodenciron Aeterophyllum, Mespilodaplne eupularis, 
Hernandia peltata— Antidesma (leaves with pitted swelled glands 
in their axila) such as A. madagatcariensis und sotnndifolium, 
and au undescribed species with opposite or sub-opposite leaves, 
A, longifolium and Boutonia likewise oocur in the damp ever~ 
green forests, Phyllanthus anomalue, phillyreafoline and lan 
ceolutua, Chaotylon linostachys, Mallotus integrifoliue. Several 
epecies of the genus Croton of ‘sbrubby virgate habit, Besides 
the order Orekidacea which ia iepresened by 23 genera and 75 
species, Boveral palms, which however have nearly all disap- 
peared from the forests, except rs immature planta, owing to 
the upper stem (palm—cabbage) being prized for salads. We 
have likewise Flagellaria indica occurring at all elovatious in the 
damp woods. 

Of amall herbaceous plants and shrubs, such of them as are 
implied by:the occurrence of Jmpatiens trordoni, Phylica mauri= 
tiana, Dodonaa viscosa, Scovola Kenigit, Dryephyllum culycinum 
aud Nesea triflora, likewise occur ; also genera und species of 
the following orders: Cactace, Loranthacee, Composite. Plan- 
tago major and lanceolata also Occur in the higher parts of the 
island, Ehretia petiolaris, Trickodeama—several species. He~ 
liotropium indieum ; several species of the orders Convoloulacem 
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Solanacer, and Piperacea; of the latter, such ns Piper 
aubpeltatum, borbonense and eyleestre ; and likewise several her- 
Daceoua species of the genus Euphorbia, 

Of Ferna a large number ; Cyathea canaliculata and excelsa,-— 
the latter attaining toa height of thirty feet in the forests of 
Grand Bassin; where also occurs the other arborescent Fern, 
Dicksonia abrupta, besides several grass-like species belonging 
to the nataral order Cyperacea. 

Tn the warmer parts of the Island occur such species as the 
following :—Cissampelos Pareira, Sida several specien: alo 
genera such as Abutilon, Urena, Triumfetta, Hibiscus, Theape 
tia populnea, Waltheria indica (which in India usually occurs 
in dry anndy soila) Zlkcooarpue, two opccioe, and dmmannia 
tesiontoria, 

17, These forests have been called into existence by the 

agency of man, who, by felling the aboriginal 

Forse ofseeondary jragles, and introdneing many new and 
uke foreign species to the Island, where the latter 
having found a climate and soil suiting them, have multiplied 
and overrun every available spot they could fix upon, and from 
which the indigenous vegetatton had been previonsly removed, 
‘Those subspontaneowts species, in some parts of the Istand, forma 
tolerably dense forests which are affording considerable shade 
and protection to the soil, and are likewise enriching it with 
their debris. But theso forests do not form that impenetrable 
green canopy above, 0 characteristic of the overgreen forests. 
The species which mainly compose these forests of secondary 


growth are such as Zetranthera (aurifolia and monopetala, Albiz- 
2ia Lebbek and procera, Acacia avabiea, ooneinna, and Farnes- 


Yana—the latter prevailing in the lower parts of the Black River, 
Tamarindus indica, Psidinm pomiferum and Catieyanum—the 
Jattor forming a considerable proportion in some of the forests. 
Bugenia uniflora, gambosa, malaccensie and jambolana— 
Elvetia serrata, Cinnamomum eeylanicum, Eweaearia sebifera, 
‘Entada seandens, and Ravenala madagascariensis, The latter 
forme almost pnre forests in the middle part of the Island, enst 
of the Midlands Estate, and which are simply indeseribably 
benntifal in appearance. 

‘As forming donse and impenetrable undergrowths aro Rubus 
moluecanua and Lantana camara, In fact these two wide-spread~ 
ing shade-yielding plants bave exercised a considerable infla- 
eitcs towards ameliorating evil effects of the general deforesting 
which hea heen carried out with snch vigor in Mauriting, by 
quickly taking possession of, and shading the soil, and thus pre- 
venting insolation which is so destructive an agent in caus- 
ing decomposition of the vegetable matter (Jumua) of the soil. 
‘When the Innd becomes ngnin coveted with trees, these light 
loving ehrabs will then die out; but meanwhile they are serv. 
ing a useful purpose. 
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Of other introdneed and uow generally entivated species the 
following aro a few of the more prominent, namely :—Casuarina 
equisetifolia, Anona muricata and squamosa, Canuxga odorata, 

irtabotrye odoratissima, Wrightia tinctoria, Alstonia scholaris, 
Pectona grandis, Ficus bengalensis, macrophylla, and religiosa, 
Pithecolobium dulee, Dillenia speciosa, Castanospermum australe 
{the Moreton-Bay Chesnat) several species of Eucalypts, 
Hiiptage Madablota, Hamatoxylon campeachianum, Casal- 
pinia Bonducetla, sepiaria and Sappan, Terminalia Arjuna and 
Catappa, Persea gratissima, Melia’ Azedarach, Flacourtia 
Ramontehi, Reinwardtia trigyna, Moringa pterygosperma, Gitrna 
Ayatriz (now naturalised) Eryckvinaindiea, Parkinsonia aculeata, 
Adenanthera pavonina, Berrya Ammonilla, Bassia longifolia, 
Spondias duleis, Phyllantine distichus, the mulberry, Jatropha 
Cureas and ninttifida, Euphorbia Tirnealli, Aleurites moluecana, 
Ananassa sativa (now quite wild), Lodoicea Seychellarum, Pan- 
danue utilis, the Vanilla, several species of bamboo, and 
Panicum acariferum which forms splendid hedges in the higher 

arta of the Island. Also euch trees as the Jack, the Bread 
Pratt, Mango, Litehi, Peach, Plantains and Bananas, Cocoanut 
and a great variety of other edible fruit-bearers, 

Of sinall growths are:—Argemone mexicana, Cardiospermum 
Halicacabum, Provalea corylifolia, Crotalaria ~soveral apecies, 
Tephrosia purpurea, Wikstrimia ‘vividiflora (now naturalised), 
Caszia, aeveral herbaceous apecies, &c., de. 

Tho season of vegetation, us regards the indigenous flora, is 
continuous all the year round, there being, however, a general 
shedding and renewal of leaves during the couler months of the 
year. As regards introduced species, which are chiefly of deci- 
duous habit, they follow the general law of such species, and 
are deciduous during the months of July and August, even at 
a period when there is a consideruble qnantity of rain falling, 
and while the air and the soil are both charged with moisture. 

In the structure of the wood, of evergreen indigenous species, 
no clearly defined enuual rings of growth can be discovered ; 
and this is the case with all the Mauritian species of which the 
timber is valued. Hence no remarks are offered as to aunual 
rate of growth ; but judging from the rate of growth observed 
in introduced epecies, it must, copupared with these, be slow,— 
no measurements of actual rate of growth being however 
available, 

The total revenue for the five years was Rs. 39,660, of 

: which the heaviest item was on account of 
tort Revenue and leases for the right of shooting on Crown 
Rapes iteuze for ® Janda, namely Rts, 13,206; and next to that 

by ale of timber to a coutruclor Rs. 10,540. 

‘The total expenditure was Rs, 1,418,503, snlarios occupying 
the largest share of it, namely, Rs. 88,256 ; the noxt heavy item 
is on account of plantations, namely, Rs, 35,032; and various 
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other sums for raising yoting plants, planting tp school pre- 
mises, &c. ‘The cost of tiniform for forest rangors ia put down 
at Rs. 6,712, and for hutting and miedical treatment of the 
foree, Rs, 2,638, (To be continued.) 
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Parer From Conrrrrous Trers.—To make a pliable 
and merchantable paper from the bark of coniferous trees it is 
necessary to exhaust, or nearly exhaust, the intercallular or 
tannio substances therefrom, since, if they are retained, the 
ar produced will be harsh and hard, and will have a 
stiffness like parchment, euch intercellular or tannic substances 
acting as a “‘size” to stiffen the paper, and if the stock is 
subjected to heat, it will become discolored and cannot be 
thoroughly bleached. It has also been found that to extract 
the intercellular or tannic substances it is necessary to treat the 
bark of coniferous trees with cold or tepid water, since, if treat- 
ed with hot water or steam, the stock becomes discolored. 

Vhis process, therefore, consista in exhausting, or nearly 
exhausting, the intercellular or tannic substances from the 
bark of coniferous trees by treating the same with cold 
or tepid water; further, in» pulp made from the bark of 
coniferous trees having the intercellular or tannic substances 
exhansted, or nearly exhausted, therefrom; farther, in the 
process of making paper pale from the bark of coniferous trees, 
consisting in treating the bark with cold or tepid water, 
macerating such bark either before or after the treatment with 
cold or tepid water, and then bleaching the stock. The invention 
therefore consists in the paper, as a new article of manufacture, 
made from the barks of coniferous trees with the intercellular 
or tannic substances exhausted, or nearly exhausted, there- 
from, ‘hia paper is very pliable and tongh, light in color 
(if bleached,) and smooth and fine in texture. It can be 
Teadily distinguished by experts from the paper previous! 
made‘ from the bark of coniferous trees wherein the intercel- 
lular or tanuic substances were retsined as a size, as the last 
mentioned paper is stiff and harsh, presenting a different 
appearance to the eye, and a different feeling to tho touch. 

e bark of the coniferous trees preferably macerated 
by any of the ordinary methods, or taken from the trees 
without maceration, is putat once into the pulping engines, 
where it is beaton and thoronglily washed by passing through 
ita stream of cold or tepid water continuously. The color- 
ing matter peculiar to this paper stock and to no other, which 
is highly soluble in water, is driven into the water and carried 
off by this operation, which should continue from four to ten 
hor Gallo-tannic acid, one of the injurious constituents of 
this stock, decomposes and darkens ata temperature of 360° 
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Fabrenheit ; therefore the temperature of the water in the engines 
should never exceed that degree of hent, the best temperature 
being about 60° Falreubeit. Al the expiration of this operation 
the pulp is ready at once to be run into paper in the usual 
way. 

__ If it is desired to lighten the color of the pulp it may ba 
acidulated by some dilute acid, preferabl: sulphuric acid. 
This acid is then washed out, and the pulp then run into paper 
in the usual way. For very light colored and white papers 
the pulp should be treated to 2 solution of cldorinated tikat, 
preferably chlorinated soda, the strength of this solution 
depending on the degree of whiteness desired. It has been 
found in bleaching this stock that it is obstinate under treat~ 
ment when chlorine alone is held in the water; but as soon 
as the little soda or potash is thrown in, the stock begins to 
bleach at once, The slightest degree of strength of alkali in 
the solution improves the color of the pulp, and the greatest 
degree of strength does no injury. 

By this treatment, in the first instance, of water of the 
temperature desoribed, tho color of the bark stock is lightened 
as the intercellular or coloring matter in the bark is washed 
out, thus avoiding the injurious effect of boiling, by which 
latter operation the color is set and the rosin fused, thus 
cementing the fibres together, and effecting the color of the 

lp very badly. ‘his species of bark, although easily 
Elenched se « whole by the above-described method, is apt to 
retain clusters of fibres of the outer bark, which rosist the 
process of bleaching, and appear as red hairs in a ground of 
white or very light paper. In order to treat such bark pro- 
perly and completely, when a white or nearly white paper is 
wanted, the disfibred bark, after the treating and washing 
described, is boiled in lime water from four to sixteen hours, 
the time being regulated by the amount of lime used, which 
varies from one to four barrels to two tons of stock. After 
this boiling, the blenching, if any is requisite, is performed as 
described.—(Paper Maker's Journal.) 


Uses vor Waste Sawpvst.—Until a few years ago tho 
enormoua “lumber” trade of North America took things 
pretty well as it liked, and so long as those engaged is the 
industry could find a location on the banks of a fair-sized 
stream, which was not very difficult in that well-watered 
country, they did not experience much trouble in conveying 
to the great contres of consumption all the timber they could 
eut. Tho river afforded, not only an easy means of conveyin, 
their produee to market, but abundant power for driving their 
saws, and also formed a convenient receptacle for the sawdust 
whieh they produced in encrmons quantities, But various 
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interests fonnd the presence of the sawdust a serious objection — 
notably the fishing: industry ; and both in Canada and the 
United States the Legislature stepped in to prohibit the oasting 
of eawdust into any running stream under heavy penslties, 
At the same time various causes—such as the competition of 
coal, the exhaustion of the forests closely adjacont to the river, 
and the consequent incrense in cost of production and decrease 
in value—combined to reduce the profits of the lumberei 
who thus found themselves under the necessity of getting ri 
of their refime sawdust in some more costly manner than by 
merely casting it into the strears. The same duty is of course 
thrown on the owners of all saw mills ; and, ag it is calculated 
that at Minneapolis alone the quantity of sawdust produced in 
a single season is equal to about 800,000 cords of solid timber, 
each “ cord” being equal to 128 cubie foet, the rapid accumuin~ 
tion of the refuse material in different parts of the Continent 
may be better imagined than calculated. - The millere” are 
looking about for a profitable mode of utilising thia product, 
Burning it as fuel for their steam-engines makes no appro- 
ciable diminution in the sspply and, though various means of 
turning it to good account have been suggested, their adoption 
is not nlways practicable on the spot, Mixing the sawdnat 
with tar or pitch, and converting it into fuel, has been found 
to answer in some cages; in others the manufacture of “fire 
lightors,” by mixing the sawdust with petroleum or resin, and 
pressing into small cakes, has beon adopted. An ingenious 
American inventor has devised a machine for working up the 
material into a pulp and compressing it into vations ehepes, 
such as barrels, brackets, doors, &o. It is said that articles of 
furniture made in this way are in certain respects proferuble to 
those made of ordinary wood, tlie palp becoming prefectly hard 
and impervious to water. It is not improbable, therefore, 
that—as has alrondy happened in this country—the prohibition 
placed on the throwing of refuse into the streams may rosnlt 
in the establishment of new and profitable industries —( Paper 
Maker's Journal.) 


Query :—Evoatyert.—Have any experiments been made 
with the different species of Eucalypti to discover their 
floating powers ?—Riverive, 


Reaping a note by “P. K." on the effects of staloing 
onk wood by lime water reminds mo of a very beautiful 
“teapoy” of “walnut” wood which had been stained 
perfectly black by the same method. The water must be 
applied with a fine brush, aud allowed to dry perfectly before 
another coating is applied, French polish is then used in the 
‘usual way.—-Rriverie. z 
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‘Tux attention of the Russian authorities like that of tho 
Bombay Government has lately been turned to the prejudicial 
manner in which certain districts have been affected by the 
wholesale destrnetion of trees. From the earliest ages, the 
vegetation in the valley of Samarcand, and generally’ of the 
distriets of Suraf-jansk and Sagdiana, has been so luxuriant, and 
the climate 60 mild and pleasant, that it has been compared by 
Persian poets to paradise, and so fertile is the whole oasis, ona 
of the largest in Central Asia, that it prodaces not only sufici- 
ent corn for the subsistence of its 30,000 inhabitants and of the 
8,000 troops quartered in it, but is also able to export large 

mmantition of rico and wheat every year to Bokhara, During 
the Inet ten years, howerer, tho climate has becomo sensibly 
worse, and this deterioration is believed to be mainly attribut- 
able to the reckless way in which the forests have been ent 
down, and extensive tracts entirely denuded of trees, partly by 
the native inhabitants, who burn down whole woods in order to 
obtain charcoal easily, and partly by the Russians to procure 
the building material they required when they took possession 
of the territory. Energetic measures are, however, a correspon- 
dent of a German paper states, now being taken to arrest this 
wholesale destruction, Tho felling of trees fur conversion into 
charconl, or to float down the river to Bokbara, is strictly 
prohibited ; and a decree hag also been issued that a certain 
number of trees are to ba planted on every acre of irrigated 
ground as well as on the banks of the streams and canals. In 
pursuance with this order no fewer than 11,750,000 young 
trees were, it is eaid, planted last spring, in the district of 
Samarcand.—Jndian Agrioulturist. 


‘Tue following are the only extracts from the Report of the 
Lucknow Horticultural Garden for 1879-80 of any interest 
to our readers :— 

Carobs.—This year the carob troos bore a very light crop, 
only 8f seers of sood were obtained, The pods’ were much 
softer and sweeter than in previous years, owing, doubtless, to 
the mildness of the season and absence of hot winds when 
ripening. 

Repeated attempts were made to raiso plants by budding on 

seedling stocks; buds wera inserted in different months, but T 
regret to say all failed: but for a limited number of stocks 
budding would have been tried all the year round. Grafting 
by inarching was also tried, but, like the budding, was un- 
successful. When a supply is ready fresh attempts will be 
made, 
Eucalypti—These call for no special notice. ‘The plantation 
mentioned in previous reports continue to flourish. One tree 
of F. citriodora flowered, and a few seed enpatles formed; it 
remains to be seen if mature seod will be developed. 
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‘As the name of E, saligna was not known when first 
noticed, specimens of it were submitted to Baron von Miiller and 
Sir Joseph Hooker for identification, Both pronounced it to 
be H. resinifera. Ina letter received from Baron von Miller last 
July, he writes :— While working on my Becalyptus atlas F 
find this species approaching rather to £, robusta, but thera 
‘are characteristics to soparate it from either, and I have tem- 
porarily named it £. Kitorniana in honor of its discoverer who 
fonnd it at Iowarra, the only locality in which it is known in 
‘a Wild state.” Considering that it has already been distribut- 
ed under two names, it seems undesirable to add a third, 

+ especially as it is only a temporary ones confusion is likely 


to result, by x0 doing, which witi bo avoided by adhering to 
the present name. 


‘Restn anD TURPENTINE,—The following account of the mode 
of production of resin and turpentine on the south-eastern 
coast of the United States is talon from an American paper :—~ 
“From Wilmington, N. ©., southward, and noarly all the way 
to Florida, the pitch pine trees, with their blazed sides, 
attract the attention of the traveller, The lands for long 
stretches are almost worthless, and the only industry, beyond 
mnall patches for corn or cotton, is the ¢ hoxing’ of the pitch 
pine trees for the gum, as it is called, and the manufacture of 
turpentine and resin, ‘Thore are several kinds of pine trees, 
including the white, spruce, yellow Roumany, and pitch pins. 
‘The latter is the only valuable one for buxing, and. diftirs. 
little from the yellow pine, with which it is sometimes con- 
founded in the north. The owners of those pine lands generally 
lease the ‘ privilege’ for the business, and receive about 125 
dole, for a ‘crop,’ which consists of 10,000 ‘boxes.’ The 
boxes are cavities cut into the tres near the ground in sucha 
way as to hold about a qaart, and from ono to four boxes 
are cut in each tree, the number depending upon its size. 
One man can attend to and gather ‘te crop of 10,000 boxes 
during the season, which lasts from March to September. 
About threo quarts of pitch or gum is the average production 
cof each box, but to secure this amount, the bark of the tree 
tbove the box must be hacked away a little every fortnight. 
Doing this so often, and for successive seasons, removes the 
bark ae high as can be ensily reached, while the quality of the 
gum constantly decreases, in that it yields less spirit, as the 
turpentine is called, and thon the troos are abandoned. The 
gum is scraped ont of the boxes with a sort of wooden spoon, 
‘and at the close of the season, after the pitch on the exposed 
surfaco of tho tree has become hard, it is removad by scraping, 
and is only good for resin as it produces no spirits, ‘The gum 
sells for 1°50 dollars a barrel to the distillers. From 16 barrels 
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of the crude gum, which is about the average capacity of the 
stills, 80 gallons of turpentine and 10 barrels of resin are 
made, Tho resin sells for from 1°40 dols. to 5 dola, per barrel 
aceording to quality, and about pays for cost of gum and dis- 
tilling, leaving the spirit, which sells for 40 conta. a gallon, 
as the profit of the business. Immense quaulities of resin 
await shipmont at the stations along the line, and the pleasant 
odour enters the car windows as we ura whirled along. After 
the trees are unfit for further boxing, and are not suitable for 
lumber, they are sometimes used to manufacture tar, but the 
basiness is not very profitable, and is only done by large com- 
panies, who can thus use their eurplis labour. ‘The trees are 
eut up into wood, which is piled in a hole in the ground and 
covered with earth, and then burned in the eame way as charcoal 
is burned elsewhere, The heat sweats out the gum, which, unit- 
ing with the smoke, runs off through a spout provided for tha 
purpose. A cord of wood will make two barrels of tar, which 
sells for 1:50 dols. per barrel, and coste 374 cents, to make, 
The charcoal is then sold for cooking purposes.”—Zndian Agri- 
culturiat, 


Tivser oF Baitish Gurana.—A meoting of the Royal 
Geographical Society was held recently in the theatre of the 
University of London, Burlington Gardens, the Earl af North. 
brook, First Lord of the Admiralty, occupying the chair, 

Mr. Everard F, im Thurn rend’ paper describing an expe- 
dition which he made into the interior of British Guiana in 
1878, He explained that during the last three yours he had 
been suporintending tho musenm at Georgetown, more commonly 
called Demerara, Collecting for the establishment, he had 
made several journeys into the interior of the country, The 
country might be said to consists of four tracts, lying one 
Deyend the other parallel tothe coasts OF these ‘ouly the 
outermost, the sngar land, was at “present oultiveted and in- 
habited to any considerable extent. Next came the timber 
tract, which was merely inhabited by a few Negroes and 
Indians. It once contained much valuable timber, which was 
readily brought to market, bat that had now been falled and 
destroyed, and it was no longer easy to find any spot where it 
would be worth while to set up the large and expensive plant 
necossary for romuuerative timber cutting, so that, unless the 
forests were allowed to recover, the timber trade of the colony 
must ere long coma toan end. ‘Tho forest tract immediately 
suoccedod the timber tract, and was uninhabited except by a few 
widely-seattered Indians of four or five different tribes. It 
was everywhero covered by dense forests, as yot untouched 
hy the woodcutter, and consisted largely of ‘the two most 
valuable trees of the colooy—the green heart and the mora. The 
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last tract was formed by the anvannahs of the interior, which 
must be distinguished from the so-called savannahs of the const 
and forest regions. Onr share of thia huge meadow was about 
1,400 square miles in extent, 


ry 


‘Tan Exriscttoy of tH# Prve.—In no way, snya the Boston 
Tranacript, have the wasteful labits of Americans been mora 
conspicuously shown than in their utter disregard of all 
economy in utilizing the rich stores of pine timber which our 
virgin foreats afforded. Woe say afforded advisedly, for such 
has been the utter recklessness with which theso have been 
felled and destroyed that, compared with the needs of the 
country, the white pine within hauling distanee of the rivers 
of New England has very largely disappeared, and if, back 
from the streams, large and valuable trees of this variety are 
still found standing, they are marked for an early attack of 
the wood-man’s axe, for white pine of good quality no 
longer ranks among cheap woods, but pays @ handsome profit 
to the Inmberman over and above a very considerable outlay 
for handling and hauling. Un the other band, on account of 
the oase with which it can be worked, its regularity and straight- 
ness of grain, its lightness, and its peculiar adaptability to 
thousands of purposes, white pine comes daily into greater and 
greater demand, and it is one of the serious problems with . 
which the near future must deal to know how to find the 
needed supply. It is very certain thatat the present rate of 
waste and consumption the supply of available white pine 
lumber will in a few years be nearly exhausted, and that if 
steps are not taken to create a new supply, and that speedily, 
alumber famine will be upon as, Of bard pine the south, 
cspecially Florida and tho Carolinas, have au ample store, more 
tear-will -auffce, ‘rail ef Gul inthe’ present arusietal wey, for 
generations to come; but white pine, which, were it not that it 
has been so common in the past in New England, we should 
prize as one of the most valuable woods, is daily becoming 
more and morescaree, and ho who is fortunate enough to possess 
a tract of pine land, even though of limited extent, may well 
feel that he has a “ bonanza,” with the value actually in sight 
and available, and without any of the uncertainties that attach 
to properties classed as “ mining,” where the oro ean bo count- 
ed upon only as fur as it ean beseon, aud may “pinch ont”? most 
unexpectedly at any moment. Over the waste that has already 
occurred, over the millions upon millions of foot that have beon 
allowed to decay or to succumb bofore forest fires, it is useless to 
indalgo in regrets, but it does seem as though’ those engaged 
in the lumber business would find it for their interast to intro- 
duce more economic methods of busbanding what remains, and 
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of securing the largest possible yield in “ b ” 
each treo hereafter, gest possible yield in “board feet ” from 


“Tho fall 

weet ne La Tutt Tack’d and I 

ile we enjoy it bul a 

‘Why then wo “rack the vali Be eee . 
And so it is with our New England pine. We have seen it abont 
us from boyhood ups we have whittled it and wasted it; wa 
have used it for kindling, and enjoyed the sharp, quick crackle 
of its blaze; we have used it for all sorts of purposes, but we 
have never realized either its beauty or its superior ndvantages 
aa lumber. 

We wisely appoint and maintain at the public exponse a 
fish commission to apply the teachings of science and experience 
to the re-stocking of our rivers and ponds, and establiah and 
execnte stringent lawa for the protection of the sinall fry until 
they are old enough and numerous enough to protect them- 
selves from extermination. In some such way something 
might and should be done to protect our forests, especially those 
of white pine. The great trees that have attained their 
maturity may well be felled, but those younger in years and 
of a sinaller growth should be protected from the vandal hands 
that ruthlessly lay them low for the purpose of clearing up,” 
and in the end thie protection wonld be fonnd to pay an 
hundredfold. Moreover, forestry has made ite advances along 
with the other sciences, and it is believed that plantations of 


ut 
not to the worth 


~ young pine trees, set out in proper soil and surrounded with 


proper conditions, would, in time, return a handsome yield to 
the investor who can afford to wait for it. In the west a bounty, 
generally in the form of land from the public domain, is givon 
to those who set out trees. There is no public land in New 
England to be bestowed in this way, but if the pine-growing 
states in this corner of the country would institute experi- 
monts, and provide the means for the necessary tests, wo, 
Leliove that farmers and others could be made to see that it 
would be for their ultimate advantage, not only sacredly to 
preserve every growing pine tree on their lands, but to set out 
young trees—afow every year. They might not live to see 
them mature, but they could leave no better inheritance to 
their children, none that would make a handsomer return upon 
the investment, than a grove of vigorous and rapidly-growing 
pines, ‘There ‘are thousands of acres in Massachusetts, now 
practicully valueless, that might profitably be applied ta this 
purpose, and in Now Hampshire and Maine whole townships, 
which have beon robbed of their pine, and now yield no return 
whatever to their owners, might, by gradual planting, ata 
cost comparatively small, be turned into rich and ever-increns- 
ing deposits of wealth, upon which future generations might 
and would make liberal drafts. We are mining and “ preparing 
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our anthracite in a way so wasteful and at a rate so rapid that 
in a score of years this great staple fuel is likely to be searoe 
and high, with no possibility of renewing the supply. An 
equally extravagant waste and equally rapid production are 
destroying our pine lumber. But in this case renewal is 
possible, and ib Lehoves ua to see to it that this important 
element of future prosperity is not neglected. And the time 
to move in the matter is now.— Timber Trades’ Journal. 


« Tue following extract is from the Report on the Inland Trade 
of British Burma for 1879-80, published in the British Burma 
Gazette for October 23rd, 1880 :—~ 
‘The value of the timber imported during the year by the 
co Irrawaddy was only £9,575, compared 
mee with £23,063 in 1878-79, This decrease 
affords strong evidence of the exhaustion of the more accessible 
teak tracts, ‘The river rose to an extraordinary height during 
ina, and if there had been more timber to float out, the 
ies for doing so were unusually good. An unhealthy 
season, with sickness nmongst the foresters, and the want of 
elephants, also contributed to the smallness of the out-turn, The 
‘Youngoo timber trade, which is much more extensive than that 
on the Irrawaddy, algo fell off very serivusly, the value of the 
imports having been £99,612 only, as against £196,852 in tho 
provious year, when, however, a great quantity of inferior 
timber was flonted down. Endeavours have been made to find 
out the condition of tho King’s forests beyond Toungoo, but 
no satiafactory information has yet been obtained. 


Gourra-rrcna.—To the Editor of the Ceylon Tines. 
Extracted from the Indian Agriculturist, Sir,—Some time since 
a letter appenred in your journal on the subject of gutta-percha. 
‘As I have algo taken somo interest in this product, 1 am now 
enabled to send you the following few remarks on its cultiva- 
tion, &e. The gutta taban, or tuban trees, are found in Sumatra, 
Johore, Java, Borneo, and in Singapore, extending over a tract 
of country from 6° to 10° N. lat. to 10°S. Iat., and from 100° to 
120° E. long. 

The tree (tuban) has a straight stem from 60 to 30 fest, 

rowing to a height of 100 to 120 feet, and when fully grown 
is from 2 to 8 teet in diameter. The wood of tho tree is soft, 
fibrous, and spongy, of a palo yellow, and marked by black 
lines consisting of reservoirs filled with the gum. The yield 
‘of a largo and full-grown trea is sometimes 23 celiys or 
17: t is generally estimated that 10 full-grown trees 
will yield 1 picul of gutta-percha or 1334lbs. ‘The pure gutta 
percha is worth some 2s, 6d. to 8s. Gd, por Ib, ‘The olf and 
destructive method of collection was to fell the tree and to ring 
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it with an axe at intervals of 3 to 18 inches, the milk being 
collected in cocoanut husks, &e., and boiled todraw off the 
wator, ‘The soil most suited to the gntta taban is precisely 
anch as we have in Ceylon ; the tree thrives well on naturally woll 
. drained hill-sides and in a free soil, and at a considerable 
elevation. The great drawback to its cultivation is, that it is 
avery slow grower, tuking nearly thirty years to arrive at its 
full growth, when it is about three fect in circumference, at 
a height of three fest from the ground. ‘The seeds readily 
germinate, and the best method of putting out tho plant ia in 
boo pots, as the tap-root is long, and impatient of any 
injury, Gutta-perchais entirely distinct from caoutchous. ft 
reaches the English market from the Straits in three different 
preparations ; the frst being boiled milk, of pink color, hard 
and tough and mixed with bark and other natural impurity ; 
the second, guita-muntah, being a preparation of gutta reboiled 
up with cocoanut oil and inferior jnices (such aa that of the 
mudar tree, which grows commonly in Ceylon); and the third 
is the crude gutta-percha, being simply the milk, hardened 
without any process whatever, ihe gutta-percha of commerce 
consists of puro gutta and 15 per cent. of a soft resin mixed 
with it—the resin has the simple chemical action of absorbing 
oxygen, without which property, light, such as the aun’s rays, 
would render tha gutta brittle, friable, and resinous; it is 
known that in submarine cables line gutta-percha does uot 
sensibly decay, being protected from the light.—Pioneer. 


Fonrst-savina 1 America.—A good deal has been iwritten 
in our columns about the depletion of the forests of the North 
American continent ; and, though in the sense of a supply of 
timber for the purposes of trade running short we do not believe 
that the present goneration will witness anything approaching 
that consummation, we are none the less conscious that the pro- 
‘cess of destruction is in our day carried on with needless prodi- 
gality, We are, therefore, glad to learn that the American 
Association for the Advancement of Science ia about to take 
steps for preserving the forests in the United States, and for 
the protection from waste of timber generally. A committee 
has been appointed for the purpaas of promoting these objects, 
‘The attention of Congress and State Legislatures is to be called 
to Uo yrent aud increasing importance of providing by adequate 
legislation for the protection of the existing woodlands of the 
country against neodless waste, and for the encouragement of 
measures tending to a more economical use and proper main- 
tenance of the timber supply, it bemg evident that the forests 
of the country are being used and wasted in a much greater 
degree than their restoration by natural growth. The com- 
mittes, in a report they have just presonted to the Association, 
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recommend the enactment of a law to protect trees planted 
along highways, and to encourags such plantings by deductions 
from highway taxes; also the passage of a law that shall 
exempt from taxation the increased value of land arising from 
the planting of trees where none were growing, for such period 
fx may appear proper, or until some profit may be realized 
from plantation; by appropriations of money to agricultural 
and horticultural societies, to be applied as premiums for their 
planting, and for prizes for the best ossnys and reports upon 
subjects of practical forest culture; by encouraging education- 
at ‘institutions to introduce courses of iustruction having 
reference to practical sylviculture ; by laws tending to prevent 
forest. fires ; by imposing penalties against wilful or careless 
lighting of such fires, and enlarging and defining the powera 
‘of local officers in calling for assistance and in adopting 
measures for suppressing them ; by establishing under favourable 
circumstances model plantations; by the appointment of a Com- 
mission of Forostry under State authority, analogous to the 
Commission of Fisheries. 

‘Whether this praiseworthy effort of the Association will meet 
with the enconragemont it deserves from the legislative antho- 
rities aud securo the ends it aims at, remains to ba seen. Great 
bodies move slowly, and many projects of this kind have been 
urged on Congress before, but we never heard that anything 
came of them. 


Paxsenvina Tren IN THE GaouND.—In speaking of the 
well-known methods of preserving posts and wood which are 
parily embedded in the earth, by charring and coating with 
tar, it is said these methods are only effective when both are 
applied. Should the poles only be charred without the sub- 
sequent treatment with tar, tho charcoal formation on the 
surface would only act as an absorber of tho moisture, and, 
if anything, only lusten the decay. By applying a coating 
of tar without previously charring, the tar would only form 
a casing about the wood, nor would it penetrate to the depth 
which the absorbing properties of the charcoal surface would 
insure. Wood that is exposed to the action of water or let 
into the ground should first be charred, and then, before it has 
entirely cooled, be troated with tar till the wood is thoroughly 
impreganted. The acotie acid and oils contained in the tar 
are evaporated by the heat, and only tho resin left behind, 
which penetrates the pores of the wood and forma an airtight 
and waterproof envelope. It is important to impregnate tho 
poles a little above the line of exposure, for here it ia that the 
action of decay affects the wood first, and where the break 
always occurs when removed from the earth or strained in test- 
ing.—Meckanie, : 
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Tar October number of the Revue des Eaux et Foréts an- 
ounces the retirement of both M, Nanquette, the Director, 
and M, Mathieu, the Professor of Natural History at the Forest 
School of Nancy, M. Nanquette will be succeeded as Director 
by M. Paton, whom many of us knew as the Professor or Assis~ 
tant Professor of Forest Law, and who is besides well known 
for his writings on ‘Amtnagement, The successor of M. 
Mathion has not yet been appointed ; we presume it will be M. 

eho. 


Monumayr to Forrer Dirroron Bunckaanpt.—We have 
received a Circular, signed by several eminent Forest Officers 
and other friends of the late Dr. Burckhardt, saying that a 
committee has been formed at Hanover for the purpose of 
erecting in a forest near that town a monument to commomorate 

and work of a man who was distinguished both aa 
a forester and as an administrator, Contributions will be re- 
ceived by Forest Minister Kraft in Hanover.—D. B. 


Ws are sorry to any that the author not having sent us in 
time the manuscript of the second portion of his paper on Frosta 
and Forests, we must defer completing it till our next issue. 


y: JiMBER ‘Marger. 

The following have been the prices of Teak and the stook in 
hand at the Pablic Docks in London during the last quarter 
cof 1880, compared with the corresponding poriod of former 
years :— , 

Prices. 

1879. 1880. 

x “ fLatoLe LatoLha 

Ist Ootober 810, 1010 1310, 1410 

Let November 9 0,,1015 13 10,, 14 10 

Ist December 20,13 0 1810, 1410 
Stock at the Public Docks in loads of 50 cubio feet. 


Ist October 11,900 8,200 3,400 
Jst November 11,900 7,400 3,200 
Ast December 10,100 6,200 2,600 


The figures are taken from Messre, Churchill and Sim's 
Monthly Circulars, Tho great rise in prices and the reduction 
in the quantity of timber in stock are remarkable. 

D. B. 
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Dancy Forest School. 


Most’ of our readers will have learnt ore this that great 
changes have lately taken place at the Nancy Forest School. 
MM. Nanquette, who presided over the Institution as Director 
for more than 20 years, and ander whose direction many of 
our Indian Forest ‘Officera have received their professional 
education, retired on his pension in Octobor last, having 
attained the prescribed age-of 65 years, and M. Mathiow 
retired at the saino time, M. Mathieu was a few years older 
than M. Nanquette, but the Government requested him to 
remain, in order to complete the arrangement of the rich 
collection of woods and other forest produce, which have 
increased much of late years, notably by the xddition of 
one <ealleotien sent from India to the Paris Exhibition in 
1878. 


Jt is no disparagement to the merits of their successors to 
say that tho retirement of these two distinguished officers will 
ha felt as a great loss to the Forest School, and the friendly 
interest with which M, Nanquette and M. Mathieu directed 
and assisted the studies of the English students will long 
bo gratefully remembered by mauy Forest Olficers ia 

india, 

‘The President of the French Republic has appointed M. A. 
Puton as Director of the School, M. Puton received his 
professional education at Naney, and, after being employed 
during a sories of years in the active service, was appointed 
to succeed M. Meaume as Professor of Jurisprudence, In 
French Forest Literature, M. Puton’s name is well kuowa 
by several manuals and other books, the first of which was his 
« Service Administratif des Chefs de Cantonnement, which appear~ 
ed in 1870. Ho also published a brief and popular manual, 
chiefly intended for the use of Subordinate Officers and private 
proprietors of forests, and entitled, “ Aménagement des Foréts,” 
a accond edition of which appeared in 1874 Quite lately, in 
1880, he publiswed with M, Guyot, the Assistant Professor’ of 


38 
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Turisprndence, a small book entitled, “ Contrainte par Corps 
en maticre eriminelle et foresticre.” 

Of the other changes which have been made at the School, 
it will suffice to mention that M, Bagneris has succeeded 
M.Mathlonas Deputy Director ; that M. Fliche has become 
Professor of Natural History; and that M. Guyot has replaced 
M. Bagneris as Director of Studies, 

M. Paton, writing on 26th November, speaks in high terms 
of the “promotion” of 1880, and says they were all to be 
young men who mean to work hard and to push their way 
in the world, 


D. B. 


Report on the Horests of Iauritins. 
By B, Tompson, Deputy Conservator of Forests. 
(Continued from p. 241.) 
Pane I—Deseneriys ano Fonssr Mawacenese. 


Berons proceeding with a detailed description, and rules for 

Prlininwy Ree tho future management of. the various 
soar, forest properties of Mauritins, it will be ax 
well to take a brief notice of the Ordinances under which the 
creation and protection of some at least of these properties are 
carried out, 

Tha laws which govern forest property, both public and 

Forest lave of private, in this Colony, aro contained in 
‘Mauritiua Ordinance No, 18 of 1874 (1s amended) 
and Ordinance No, 13 of 1875 ; the Jatter consolidating, as it 
were, all previous enactments of the same nature. © These 
two Ordinances, therefore, constitute the whole forest laws 
of Mauritins, in so far at least as we are concerned with 
them. 

Ordinance No. 18 of 1874, as amonded by Ordinance No, 

Ordinanca No. 18 f 15 of 1875, regulates the sale of Crown 
yer. lands, and excepts from such anle, the strip 
of land round the coast known as the “ Pas Géométriques,” 
and the Mountain and River Reservos, when such are the pro- 
perty of Government. It provides, however, for the loaso of 
the “ Pas Géométriques,” but only on condition that the land 
is planted with trees within a period of five yonrs, and at 
the annual rato of one-fi/th of the land so leased. Lt also pro~ 
vides heavy penalties for any breach of the conditions of con- 
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tract of lease, and it empowers a lessee to ent and remove 
trees of twenty years’ growth, but not more than one-tenth of 
tho trees during any one year, provided and on condition also 
that the land so denuded be at once replanted. Ieavy penal- 
ties are provided in the ease of any breach of these conditions, 
It, however, empowers a lessee to apply for and obtain the 
sanction, in writing, of the Surveyor-General, to thin and 
prnne his trees. 

It prohibits the free grant of Crown land, except when anch 
land is required for religious, charitable or educational pu 
poses, when a grant or concession at nominal rates, is permit- 
ted, and for £0 long only as tho land is appliod to such 


purposes. 

It likewise provides that sales of Crown lands aball be by 
public auetion ; and the leases of such lands shall be granted 
either by public competition or by private contract. It also 
prescribes the method of procedure to be observed in all such 
cases, 

It prohibits the grant of jouissances limited or unlimited ; 
and lays down the action to bo taken with reference to squat- 
ters on Crown lands. It requires that the Surveyor-General 
shall watch over Onratelle lands; and appoints him to be tho 
chief executive Forest Officer in the Colony, with powers 
fo appoint, diamisa or otherwise punish Forest Rangers. All 
Forest Rangers are required by this law, on being appointed, 
to be sworn before a Stipendiary Magistrate. ‘The Surveyor- 
General may likewise appoint Forest Keepers to watch over 
tho forest lands of private owners on their so requiring, Rules 
are prescribed for the engagement of Forest Rangers before 
the Stipendiary Magistrate of Port Louis ; no Forest Ranger 
being engaged for any longer term than two years, A noti- 
fication of all appointments of Forest Rangers, or Forest 
Keepers, is required to appear in the Government Gazette ; 
and euch notice of appointment is considered sufficient 
evidence, before any Court of Justice, as to the right of such 
Forest Itanger or Forest Keeper to enforce the provisions of 
the Ordinance, 

It likewise enacts that the Police Force of the Colony shalt 
at all times have the same rights and duties as Forest Rangers ; 
and that every Forest Ranger, Keepor or other person quali- 
fied to act as a Forest Ranger, shall be deemed a public 
functionary. 

Ordinance No. 1 of 1875 is, however, more comprehensive 

Ordinance No. 13 of in its scope, and may be considered the law 
1876. governing all classes of forost property in 
the Island. Its provisions are judicious, and are so framed as 
to meet all the varying and peculiar conditions of the people 
and the properties it purposes to protect and to deal with. 
It confirms the office of Surveyor-General ag the Chief’ 
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Executive Forest Officer of the Colony. The fullowing 
ig an outline of this excellent and comprehousive Forest 
ode 1— 

Chapter I deala with definitions and interpretations of Crown 
lands; Pas Géométriques ; Mountain Reserve Line ; Moun- 
tain Reserves, Buse Line; Mountain Range, River Resorves ; 
Marshes, &c., &e.$ 

Chapter IT makes provisions for dealing with the destruc 
tion of timber caused on Reserves, Plantations and Forests ; 

Chapter I! deals with the survey and demarcation of 
Mountain Reserves ; 

Chaptor TV empowers the Governor in Exeoutive Council 
to make Regulations, from time to time, for the purpose of 
carrying out the provisions of this Ordinance, and to alter or 
revoke the same ; 

Chapter V makes provisions for enforcing and carrying out 
of the law; and 

Chapter VI lays down the legal procedure to be observed, 

‘Those six chapiers contain all the necossary Legislation that 
it is possible to desire, or likely to be wanted in Mauritius 
for many years yet to come, It may, however, bo necessary 
to consider whether the articles, referring to River and Moun- 
tain eserves, will not require amendment, the reasons for 
which will be given later on. 

Tho following sketch shows tho establishments employed, 


Existing Forest under existing circumstances, for forest 
‘Betablishinonta, protection and management in Mauri- 
tins s— 


The Protective Establishment consists of a force, on the 
permanent staff, of 30 Forest Rangers, hoaded by an official 
slyled the Guardian of Woods and Forests. This Protective 
Establishment is directly subordinate to tho Surveyor-Goneral, 
and receiving its orders direct from him, In addition to and 
exclusive of the above force, and with the control of which 
ho has nothing to do whatsoever, is appointed a Director of 
Woods and Forests, The dutios of this officer appear to be 
that he is required to carry out the work of raising plantations, 
restocking the natural forests with the more valuable kinds of 
trees, haa charge of existing plantations and the working of 
‘the Crown forests, 

‘The establishments employed to aid him in carrying out 
these duties being of a temporary nature, are charged to such 
works, As the Director of Woods and Forests is technically 
a trained officer, for be is also the Director of the Royal Bota- 
nical Gardons of Manritius, it does appear anomalows that ono 
of tho principal duties of a Conservator of Forests should not 
vest with him, but with the Surveyor-Ceneral. However, 
since the law has appointed the latter Chief Guardian of Woods 
and Forests, the arrangement must stand, 
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ution of tho 


Constitution of the The following is the cons 


Forest Foros, Forest Force and ita yearly cost to the Colony: 
owls Salary, 
1 Guardian of Woods and forests . Rs. 1,500 


2 1 Chas Forest Rangers at Rs, 1,080, 2160 
2 TI Class Forest Rangers, 900... 1,800 


5 JIT Class do. 7 700g 8,500 
2 1V Clase de. % 48000 960 
19 IV Class do. » ©8600 gy 6,840 

Total annual enat .. Rs. 16,760 


To the above should be added the annual salary 
allowed to the Director of Woods and Forests... Re, 1,200 


Making 4 total charge of Re, 17,960 


Tn addition to the above establishments there are what aro 
called Keepors of Crown and Curatelle kinda. It is believed 
that at present there are throe, if not fonr, such officials, 
appointed and paid by tho Surveyor-Genoral. 

Ditribution ana ‘THO distribution of the Forest Force is 
duties of Foust ‘is follows, and is given here only in 
Rangers. the abstract :— 


District of Port Louis—area 10 square miles ... 1 TT Class Ranger. 
do. 


Total. 4 
District of Moka—area 68 square miles «1 T Class Ranger. 
2iv do. 
Total on 3 | 
District of Plaines Wilhems—area 70 square miles... 1 I Claes Ranger. 
lin do. 
5IV do. 
1 Caratelle Keeper. 
‘Total 8 
District of Grand Port—nrea 112 equare miles ++. 1 TU Clasa Ranger. 
BIV do. 
Total ow 6 
District of Savanne—aren 92 square miles ae 1 Ww Claes Ranger. 


Total... 2 
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District of Flacq—aroa 113 aguare miles we L TEE Claas Ranger. 
31V do, 
2 Keeper of Crown 
ands, 
Total 5 
Districts of Pamplemoussen and Rividte du Rem. 
part—area 145 equnre tiles ve LITE Class Ranger. 
21V do, 
Total... 3 
District of Black River—nren 95 square miles... LIST Class Ranger. 
liv do, 
1 Curatelle Keoper. 
Total .. 3 


Tho duties of this Fores consist merely in guarding Crown 
lands, and protecting Mountain and River Resorves; arresting 
and prosoeuting offenders; and enforcing generally the provi 
sions of Ordinances No, 18 of 1874 and No. 13 of 1875. In 
faet, their dutios aro’strietly those of Police. 

‘The Forest Laws of Mauritius, however, legalise the sama 
and similar duties being performed by the regular Police Forea 
of the Colony. Under those circumstances, therefore, it would 
appear that the present Forest Ranger Staff is not only ample, 
but almost snperflaous. 

‘Thore is, however, some misunderstanding on the subject, 
the result of which is that the forest protective duties have 
been withdrawn from the Police, and which would appear to 
bo contrary to tho direct provisions of tho law. Novortholoss 
it ig obvious that a considerable part of the duties, now per- 
formed by the Forest Staff, could easily bo performed, and with 
gront advantage, by the oxisting Police Foreo; such as the 
protection of River and Mountain Reserves and the “ Pas 
‘Géométriquos,” which the law directa shall be protected, and 
permanently maintained in wood, and which would practically 
amount to nothing more than the protection of public property, 
for which the Police Force is the constituted guardian. 

Were the misunderstanding, which has been alluded to, 
removed, it would have the effect of releasing the Forest 
Rangers from some considorable part of their present dut 
and which would enable them then to attend to the more legit 
mate work lying within the Crown forests and plantations of 
the Colony, Tu fact, so little have these men to do with such 
duties that the Forest Officer irom India, who was sent for 
to inspect and report on the forests of the Island, in frequently 
asking their aid to be shown over the forests, was repeatedly 
met by the plea of inability to do so, owing to the Forest 
Rangers being eugaged in prosecuting offenders against forest 
laws, lying outside of their legitimate jurisdictions. And not 
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only was this so, as regards the Protective Forest Hstablish- 
menta, but particnlarly 80 as regarded the officer who is styled 
the Gnardian of Woods and Forests, and who is the head of 
the Forest Protective Staff, that in no ono instance was tl 
officer able to accompany the Forest Officer from India in his 
tours of inspection of the forests of the Colony. 
In Manritius we find threo distinct classes of forest pro- 
Class of Forests. _perty, which may be dofined as follows +— 
L.—The “ Pas Gdomedtriques” and River and Mountain Re- 
serves. 
IL—Ondinary forests, the property of the Crown, 
ILL.—Foresta, the property of private owners. 
In the ease of this class the law of Mauritius is the origi- 
Yule f nator and protector of these properties for 
Pan “Geonétriques, the public good; and they are the only 
Riversand Mounisia foros, properties which the law requires 
ii shall be maintained permanently under the 
growth of troes, quite irrespective of whether the laud belongs 
to private individuals or to tho Government. 
Tho Las Géométriques isa strip of land, 250 French foet 
in width, laying along the extreme edge of 
the Coast all round the Island. River Re- 
serves aro strips of land, more or Jess covered with trecs, 
bordering on each side rivers, streams and rivulets, for the 
preservation of the water-supply in them. ‘The strip may be 
5U, 25 or 10 feet in width respectively, on each side measnred 
from the water’s edge; and Mountain Reserves are constitut- 
ed for the proservation of forest aud tree growth, along tho 
crests and sides of mountains, their spurs and isolated hills. 
The history of law, requiring ithe maintenance, and 
< giving protection to these several properties, 
MouaisinRasros, ten thom tho, Froueh, occupation of thy 
Island. Tt would appear that, under the former regime, this 
law was interpreted more strictly ; but as time went on, and 
population began to press onwards from all sides, its provisions 
were reluxed, insomuch that, at the present day, what wero 
formerly considered as Mountain Reserves are now’ no longer 
such but in name, Under the provisiona of Ordinance No. 
13 of 1875 considerable alterations were made during the co- 
dification of all previous Laws, Arrétés, Proclamations, Notices 
and Ordinances on the subject. ‘These alterations would appear 
not to have beon judicious, ab least in that respect only, as 
regarded what shoul constitute Mountain Reserves and rules 
for their preservation ; inasmuch as existing Mountain 
Reserves,—sinco the passing of this Ordinaneo, and which origi- 
ually meant the protection of the woods and forests, covering 
tho mountains—are represented at the prosent day by, in most 
eases, a more ribbon of thinned-out forest growth aloug their 
eresis 5 their sides and bases having been cleared away and 
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brought nnder cultivation. In some cases, the imaginary lines 
constituting the Reserve Lines of the Code, pass over and 
above the ‘mountains and their spurs—henco no eserves are 
possible under such circumstances, A study of the 
new law, and its interpretation of what constiluts Mountain 
Resorve Lines on the ground, will however make this subject 
cloar to any one desirous of making the experiment. ‘This 
subject has already been brought to the notice of His Excel- 
Ieney the Governor by personal communication. 

‘As rogards River Reserves, they have been better ma- 
naged, especially’ in the more populous 
districts. The law requiring that a belt of 
trees, bordering the rivers and streams, be maintained by the 
owner of tho land, be that owner tho Crown or a private 
individual, 

‘This, like what the Mountain Reserves were intended to be, 
but are not, is a wise provision of the Legislature, It onl, 
requires, at the present day, to be more strictly enforced in alt 
parts of the Colony; and were it thus strictly carried ont, 
and the width of tle belt, of protecting trees, always main- 
tained at 50, 25 and 10 feet respectively as the law directs, 
not measured from the waters’ edge, but from the top of the 
oscarpment inland, a very considerable incrense to the present 
water-supply wonld result; besides, these belts of trees would 
act as screens, to protect the sugarcane plantations against 
the violent action of the prevailing winds. 

An examination of the Map of the Island wilt show that 
wero the law relating to Mountain and River Reserves modified 
in accordance with the viows herein expressed, a considerable 
space of the land would be covered and perpetually maintained 
with forest and tree growth, to the manifest and ultimate bene- 
fit of tho health, water-supply and conveniences of the people 
of the Colony. eo : 

" ag 11, ‘These consist of forests of spontancouts 
oordintty Ce T- srowth, and plantations of woods artificially 
‘OP thie Crown created, 

Avconsiderable portion of the Crown lands is occupied by 
Monntain and River Resorves, and forests covering extremoly 
shallow and rocky soils, in which position they are not available 
for yielding any appreciable outturn in timber or othor mar- 
ketablo commodities, 

‘The situation of these lands may be indicated a8 follows : 
In the south of the Island, but on the table land, lies a gronp 
known a3 the Grand Bassin Block ; another group lies in Ube 
contre of the Island, and is called the Piton du Milieu Block ; 
a third group ocenpying the mountains, spurs and gorges of 
the Black River Distriet ; a fourth gronp occupying the greater 
portions of the higher und elevated parts of ‘the Port Louis 
Range; and the filth stretching along the mountains, with 
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some outlying tracts, known as the Grand Port and Flacq 
Range. Included within these principal groups are, of course, 
the several outlying small plots of land likewise owned by the 
Crown, several of which have boon brought under plantations 
of young wood by artificial means. Again 2 fow of thoso 
isolated tracts have been leased out to cultivators, and one 
larga block, known as Reduit Domain, on which stands 
Government House. 

With the exception of the Blocks, known as Grand Bassin 
and Piton du Milieu, there are no other forests worthy of the 
name. Both these Blocks measure in the aggregate about 
8,420 arpents; but after dodueting 2,410 arpenta af extremely 
shallow and rocky soil, the total of what may be considered 
as good forest soil, under spontaneous growth, does not amount 
to more than 6,010 arpents, although tho total area of doter- 
mined and undetermined Crown lands amounts to 84,342 
arpents (or 36,750 acres). As said bofore, these Crown lands 
ina great mesure constitute what aro called Mountain and 
River Reserves, besides great tracts which lie in the lower 
parts of the Black River District and which have been entirely 
denuded of all forest growth. 

Viewed 2s a whole, the Crown forests of the Colony of indi- 
genous growth, whether classed as ordinary foreats or Mountain 
Hal River Reserves, present m picture, with some slight excep- 
tions, of doleful ruin, From most or all of them the valuable 
kinds of timber-yielding trees have been cut down and 
removed, What now remain are the dead, the dying and 
diseased trees, of mature and immature growth, of the less 
valuable species, the timber of which was not worth the trouble 
of felling or the cost of carrying away. These trees, left by 
former wood-cutters, have since boon damaged by hurricanea, 
which they wete unable ta resist, awing to the original forest 
growth having been thinned ont in the course of extraction 
of the more valuable woods; the sudden exposure thus caused 
to sun light, and to the swaying of the trees by the coustant 
strong winds that blow during the greater part of the year, 
combined with the attacks of xylophagous insects, have com- 
pleted the ruin of what at one time wore no donbt the noble 
primeval forests of Maucitius, : 

With a fow exceptional bat small tracts tying in tho moun- 
tains and therefore inaecessible to the wood-cutters, there 
remains not now a single forest of indigenous growth, contain- 
ing marketable timber of fair valuo, in the possession of the 
Crown. Recently were purchased some forests, which now 
form a part of the Grand Bassin Block, and which still eon- 
tain (about 800 arpents) of the untouched growth of centu- 
ries, but which aro mainly composed of species yielding timber 
of little value, In these forests, trees of Canarium Colophania 
(the Colophane) and of Siderorylon grandiflorum (the Tambala- 
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coque) attain a height of 50 feet witha girth of from 12,14, 16 
and 19 feet respectively. ‘Trees of this size are rare, standing 
on an average about one tree to the acre, but the general forest 
growth is nevertheless dense and impenetrable, except by paths 
cub Unvagh it; and its average height rarely exceeds 30 
feet. These, as well as_all existing smaller tracts of forests 
composed of indigenous species, are evergreen, and are 
thoroughly tropical as rogards their composition and chn- 
racter. 

‘These consist of two classes, iamely, forest plantations and 

re plantations created’ for sanitary purposes. 

Fenton, Of the former, there are bub four, viz., 
Powder Mills, Tron anx Cerfs, Terrain Quessy, and Concession 
Dayot, Of the latter, there are soveral situated near and 
around Port Louis; Marsh land at Mon Plaisir s Foreshores 
of Grand Bay ; Foreshore of Pondre-d’Or 3 Mahebourg ; 
Quarantine Stations and Road Sides—all more or less planted 
with Filaos (Camarina equisetifolia) aa nurses, with the moro 
valuable foreign and indigenous trees intermixed, There are, 
however, two exceptions to this melange, vis, Concession 
Dayot and Terrain Quessy, which are natural forests restocked 
with the more valuable indigenous forest trees intermixed with 
afew Coreign broad-lenfed species. It is not practicable to 
state what” the combined areas of all the above plan- 
tations amotnt to, as the data for this calculation are 
nat available, except in a few instances, which will be given 
shortly, 

‘These, like the Crown forests, are in a state of utter dilapida- 

Fovatechm tt tion, ‘The only forests worth anything at 
the property private the present day are those belonging to the 
cunere, Honorable Mr. Pitot, situated in the south 
of the Savinne District, and measuring some 2,000 arpents ; 
and a considerable forest, though not uncut, lying near the 
Quartier itaira in the Moka District, The extent of 
this forest is 4,172 aepents; with these two exceptions ile 
private forests of Mauritius may be said to have beon worked 
out of all valunble timber, Ut ts estimated that, iucluding the 
above 6,171 arpents, there are not, at the present day, 16,000 
arpents of private forests which contain trees of \negs size, and 
that ut the most 10,000 arponts contain nothing but tho dead, the 
dying and diseased trees of mature and immature growths of 
inforior species ; nnd that evett these are fast, daily, disappearing 
benenth the axe of the wwood-cutter and sugar-planter 
combined. * 

‘Thore are, hoWever, extensiva stretches of small growth 
coming up all over the Island, wherever sugat plantations have 
heen abandoned, of where the heavy timber has been cleared 
off, Probably ‘there are 50,000 arpents, and more, of such 
lauds availablo at the present day; all, more or Jess, covered 
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with a Iuxoriant young growth of enbspontaneons speaies— 
many of these species, of course, are. worthless, except as fire 
wool—and with a few straggling representatives of the native 
trees among them in the higher parts of the Island, and which 
will ultimately grow tp into fine timber trees if spared long 
enough, This secondary but spontancous growth—a remark- 
able and hopeful feature in the present atate of matters—which 
in coming up all ayer the Island, with m fow exceptions to be 
noticed hereafter, if protected from injury and allowod to 
grow, in 20 years would reforest the Island without a cent 
heing spent on planting. 

OF course such growth would uot form valuable forests in 
tha sonse of timber yield but for shading the ground, preservin, 
the water-supply, and providing fuel and small building material 
for the poople, it would servo admirably, It would, with the 
existing Crown lands, Mountain and River Reservas, and the 
xisting private forests, if these could be now saved from fire 
ther destruction, aggregate upwards of 100,000 acres or there- 
abouts wader wood. or nearly 25 per cent. of tho total aron of 
Mauritius, of which only a little more than one-fourth is at 
present under sugarenno cultivation. 

The Crown alone has not erented artificial plantations of 

young woods, A mumber of amall_ private 
plantations of Casuarina equisetifolia or 
the ‘ Filaoa” ave dotted abont in various 
parte of the Island, forming most. piotoresque grows of trees 
in tho general landscape af the country. At Mon Désert, in 
the Grand Port District, there is a plantation of over one 
thousand ono linndred acres, and which is’ gupposed to contain 
two millions of trees valued at one dollar (or 2 rupees) each f 
All these plantations are in flonrishing condition, and are 
remarkably fine, showing clearly haw easy it is for landed pro- 
prietors, especially those who can afford the initial ontlay, to 
plea under wood such portions ef their estates ag are nol 
otherwise utilized in the cultivation of the sugarcane. As 
regards the treo “ Filno,” there should he no prejudice against 
its extensive cultivation in the lower parts of the Island, where 
the rainfall is moderate, but where the moisture-laden goa 
broezes cause it to flourish and attain large dimensions, and 
where few of the better quality of timber yielding indigenous 
irees thrive. The “ Filaos” should, as a rule, be planted same- 
what thickly, and allowed to attain a height of 25 foot before 
baing thinned, amd then only the oxertopped frase shonkd bp 
taken out; so that the upper, or crown foliage of the remainin 
trees, continue to retain and form a thick covering overhead. 
‘The introduction of some of the smaller shade-loving shrubs, 
so plentiful in Manritins, to cover the ground under the trees, 
would be an advantage, and therefore ought nover to be 
neglected when laying out new plantations. 
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Having reviewed in a general way tho Forost Inws, Forest 
establishments, the classes into which Forest properties are 
divided, amd given a goneral sketch of thelatter as they exist 
at the present day, we will now proceed with more detailed 
descriptions of the Crown forests and Crown lands of tho 
Colony, and offer suggestions for their future management, 
We will opou with the remark that the arens here given of 
‘Area of Crowo tants th@ Crown properties have beon derived 
Spoluding thatef“Fas from information supplied to us by the 
Géomérriques” and Surveyor-General of Mauritius, and ara 
based by him in some cases on actual 
measurements, and in others on estimates only whore the tand 
bas not yet been surveyed. We are therefore in no way 
responsible for the correctness or otherwise of the figures now 
prodncad, 
‘Tho total area of the Crown lands is said to ba as follows :— 
Determined, i.¢., measured ..... 21,123 arpents 
‘Undetermined, é.e., not measured, but estimated 13,219 ,, 


‘Total...84,842 arpents, 


toma plantation 


which is equivalent to about 35,750 English acres—tha 
French arpent containing 208 square yards more than an 
English acre, which is of 4,840 square yards, 

Té would certainly have been more satisfactory to have known 
the exact quantity of land which the Crown possessed in the 
Colony, but such information is not available in the Department 
of the Surveyor-General. 

The Map, which has also been supplied by the Surveyor- 
General on the requisition of the Colonial Secretary, 
shows the diatribution of the Crown lands. From it it will 
bo observed that » considerable part of these lands (7,500 
arpents) is occupied by what is known as the“ Pas Géométriques.” 
‘Another large portion (9,452 arpents), a considerable part of 
which is still undetermined, lies in the mountains and gorges of 
the Black River District. These lands at one time contained 
valuable forests, all of which however bave been long since cut 
down and removed, and are now spontaneously replaced by 
forests of secondary growth, composed of introduced non~ 
indigenous ies. “Another belt (4,859 arpents), the greater 
part of which is also still undetermined, stretches along the 
monntains known as the Grand Port and Flacq Range; while 
in the north-west, covering to some extent the spurs and 
ridges of the Port Louis Mountains, are belts of forest carrying 
lands (8,931 arpents). 

Jn the sonth of the Island, and having an olevation of 1,400 
to 2,300-feot above sea level, lie the group of Government 
forosts (5,801 arpents), the greater part of which wore 
purchased recently, known os the Grand Bassin Block 


REPORT ON THE FORESTS OF MAURITIUS, 297 


And in the centre of the Island, constituting a single block 

(2,798 arpents) lie the forests of Piton du Miliou. 
‘We may therefore divide, including outlying noighbouring 
plots, the Crown forests and Crown lands 


Divisio sad ‘area: POU the Crown tareats, 
ions and Arse. into six principal divisions or groups, as 


follows -— 


T.—* Pas Géométriques,” estimated area .., 7,500 arpents, 
IL,—Gorges and mountains of Black River Dis- ses 


HHicb ye ase ee ve ane oe 9,452 
TIT.—Grand Bassin Block... 1. weve 5801S, 
IV,—Mountain Range of Grand Port and Biacq 4,859°5 


Vi—Pitondu Miliet... we vee ane ue 2,798 
VI.—Mountain Range of Port Louis... ... 8,931", 
Potal —.. 84,842-B arponts. 


eee 

The Map, in which the Crown Sands which have been 
determined are tinted yellow, and those still undetermined 
brown, show how very scattered these lands are, It is 
quite obvions that with ontlying plots the difficulties of 
protection are considerably increased, sides rendering it more 


‘costly. 

The“ Pas Otomderiques” is a strip of land, which is main- 
b bas Geontnis thined by law, marching with the coast all 
gee. Headley sound ihe Talend. In somo places. the 
frie continuity of this strip is broken, owing to 
private rights intervening. In others again the strip is con- 
Wierably ‘widened, due to lands lying alongside being the 
roperty of Goverament. In the greater portion the exact 
Finite of the “Pas Géométriques” bas been, determined, 
hunt there ati remain considerable portions of it, and tho adjoin- 
ing lands, which havo not yot ben defined ‘or settled; and 
iWEich, in’ some instances, are still in the bands of private 


rsons. 

mt he alrendy been stated the law compels that the “ Pas 
Géométriques ” sliall be planted with trees, 

Frowat condition of gither at the expense of the Crown by tho 
i Surveyor-General, or by lessees who ma: 
Jease the land; the latter on condition that one-fifth of it be 
planted up yearly, and one-tenth of the trees be realized annu- 
ally, after the growth of tsventy yeara; and, also, provided that 
lessees immediately replant the land from which the trees were 
removed. Failing in any one of these conditions are heavy 

jenaltios attached. 
Ponty tho preseut time, however, the whole of the “Pes Géo- 
métriquea” ig not under trees, though a very considerable por- 
tion of the land has been planted up, both by the Crown and 
by private persons. The tree selected for this purpose is the 
«Bilao ” (Casuarina equisetifolia.) Many of these plantations 
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are ina very Aourishing condition, the trees growing remarkably 
well and vigorously. In time they will form, when the whole 
of the land ‘has been planted up, a magnificent living, flourishing 
evergreen belt of tree vegetation all round the Const; and 
which no doubt, shortly hereafter, when thinnings are made, 
mil furnish a considerable supply of building material and 
nel. 
‘This will consiat, nt Janst for tha present, in planting up 
all the available ground as vigorously aa 
maitre —-menege fonds at the disposal of the Government 
will admit. The work should be begun 
and earried through in a systematic manner, and not 
spnamodically, as appeara to have been somewhat the case. 
here is nothing easier than to lay out, at the beginning, a 
avstematia plan of work, and thon to carry it ont fally. 
‘ho plantations should he Jaid out in lines six feet apart, and 
the young troes planted at distances three feet apart in tho 
lines. Thia will give 2,420 trees to the acre, not toa much 
for a species like the Filao, which will attain the height of 
26 feot when so spaced ont withont requiring to be thinned. 
However it is not intended that all the future plantations 
should consist of only one apecios. On the contrary, the 
Filno must be loaked upon inn groat mensure meroly acting as 
nurses to the more valuable kinds. The following are rocom- 
mended for seaside planting, and for stocking permanently the 
Pas Géométriqnes and contiguous lands, It is of importance 
that a ecleotion shonld be made of such trees as will give a 
return in yield of fruits, the right to collect and sell which may 
be lensed out annually :—-(1) Mango, (2) Jack, (3) Tamarind, 
(4) Bread-fruit, (5) Litehi, and other fruit-bearing shade and 
chelter-yielding trees, ‘The plantations of such trecs should be 
laid ont at sufficient distances apart, tree from tree, as will not 
necensitate the removal of any, when the Filaos, which have 
acted 2s nurses, will have all’ been ent out. The cost of plant- 
ing and any necessary guarding during the eatlier stages of the 
plantation will be fully repaid by the value of the Filzo polos 
and firewood produced. 
Those should never be nudertakon hastily, Tt is one of the 
YS fanits of existing management that thinning, 
pirtinning sed lop with the view of improvement and making 
- money, is attempted too soon and carried out 
too vigoronsly for the health and future stability of the re~ 
maining trees. As arule, no thinning onght to be attempted 
80 long as the young trees, overtopped, do not show signs of 
utter auppression, when tho Jatter only ought to be taken out, 
and no others, What should be chiefly looked to, is the main- 
tenance of constant shade over the soil of the plantation by the 
remaining growing trees, whoso evowns of folinge should touch 
one another, without being swayed by the winds. Nothing but 
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compact masses of growth can resixt the hurricanes; and no 
forests cau be suid to bein healthy, vigorous growth, nnless the 
canopy of foliage above’ is sufficiently compact to obstruct the 
direct taya of stn-light from reaching the soil below, 

_ Moreover, lopping or pruning shonld not be attompted 
in pluntations of forest trees; it is not reynired, and it is not 
possible, unless the trees originally stand so far apart that they 
can develop large side branches; or which can only be, when 
thinning out heavily, at an early stage of growth, is practised. 

'The remarks, contained in the foregoing paragraph apply 

with oonsiderable ‘forea to tho present 
management of these plantations. These 
; plantations, of mixed Judian and other 
foreign species, were commenced in 1870, and are now there 
fore of 10 years’ growth. They comprise an urea of 180 
arpents situated in the Pamplemonsses District, The growth 
‘of the trees has been remarkably rapid, und in good form and 
shape, but the plantation has been much injured by severe 
thinnings and loppings of the larger branches. 

Amongst the Tidiem trees are Teak, Pterocarpus Marsupium, 
Terminalia Arjuna, Albizeia provera, which ave attained 
height of thirty feot, also. Dalbergia latifolin aud Sissoo, both 
of which promise well for the future; Cussia forida, Berrya 
‘Ammonilla, Bassia longifolia, Pterocarpus ‘rantalinua and 
indicus, all of which are growing fairly well,” 

Lt is believed that already a considerable revenne las been 
derived from the sale of ‘thinaings and prunings against the 
cost of the plantation, which, up to end of last year, amounted 
to Ts. 8,886, or nearly Rs. 50 per acre. Nothing could be 
finer or more flourishing than this plantation, but which 
unfortinately, at the outset, has wet with some severe treatment, 
Yurt which it will, no doubt, get over if future hurricanes do not 
knock it about tov severely. 

‘At present. the very ‘best treatment. this plantation could 

reveive would be, to let it alone for  fow 
mennge- yuara, and not to attempt to remove any 
trees except thore—and a very few thore 
can possibly be—which hava boon overtopped, and whose chance 
of making a atart again is now entirely lost, Where blanks 
exist, these should be planted up with fust-growing species, of two 
and three years old stock, that can bear transplanting well ; 60 
that they might catch up theexisting growths and thus form » 
compact forest. No cleaning is required, nor is it utall neces- 
aary when the young trees have outgrown weeds, &., but creep- 
ors, which twine round the stems of the young trees, should be 
killed, 

‘The foregoing remarks are not offered in any disparagement 
of the good work done by the two Directors of the Royal 
Botnnical Gardens (Messrs. lyre aud Cantley); on the con~ 
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trary, what these officers have done for the Colony in the way 
of getting up successful plantations of trees will’ be a lasting 
crellt to their management. The remarks are merely meant 
to indicate what ought to be avoided in future; as much 
doponde on the prosent treatment the plantations receive, whether 
they will become healthy remunerative forests in the future, 

Present revenue must not be looked for; and on no account 
* should it be insisted upon. 

There are, bosides the Powder Mills, several other plantations 
in the lower parts of the Island, near and 
about Port Louis and elsewhere; but as they 
are all in oxcellent condition, and bear every promise for the 
fature, we shall leave them with these brief remarks. 
Thoroughly trained horticulturists as the Directors are, they 
do not require any teaching in their own special branch. 

‘They muat however not thin their plantations, except by 

the removal of already overtopped trees. 
Fatare manage» Lopping will not be necessary then; and 
bake every endeavonr should be made to main- 
tain a denae undergrowth, beneath the young trees, as dense as 
they can possibly create it, and which is quite possible with the 
numberless shade-loving species which fond in Mauritius. 
It will be then, only with perfect cover overhend, and imme- 
diately in contact with the soil, that the forest growth will not 
only be vigorons, but the soil, which is Physically of Aa porous 
nature, will be kept perpetually moist when shaded from the 
sun, and screened from the drying actiou of the winds. In 
most of the Filao plantations in the Colony, there is absolutely 
no cover beneath the young trees, and it has been said that 
nothing will grow there. This, it is certain, ie gonorally not 
the case; for wherever undergrowth has been allowed to come 
up, it has flourished and screened the soil from the drying 
Teas the winds, and increased the vigour of the Filaos 
thereby. 

The estimated area of the gorges and monntnins of 
Black River is 9,452 arpents. The forests 
are situated at varions elevations between 
fountains of Bisck 400 to 2,000 feet above seu level, on the steep 
tion, extant and pre: slopes and valleys of the gorgos of the 
sok opel ine Black River, with a fringe of wood running 
along the brow on the edge of the plateau above. ‘Tho valuable 
trees have all, long since, been worked out. A few trees of 
firat class size, te., of over 6 feet in girth, are met with, situat~ 
ed on ledges overhanging rocky precipices, and which in such 
situations are not available to the wood-cutter. The belt of 
worked out forest on the brow of the plateau still consists of 
a few fino Nattes ( Imbricaria mazima), the most valued of all 
timber yieliling trees; but the majority of the trees composing 
this bell consist of the less valuable species in a grenter or lesser 


‘Other plantations. 
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stage of decay. A young and vigorous growth, however, ia 
rapidly filling up tho forest, composed chiefly of such species 
us the Nate, tho Makak’ (Jmbricaria petiolaris ), several of 
‘the more useful Pomes (Eugenia) and Kbony. It is remark~ 
able the way in which this young growth has shot up, after 
the former forests were cleared away, and what is atl more 
remarkable is, that the young forest is not coppice regrowth, 
but sprung direct from the seed. 

‘Whorever this young growth exists, it is perfect as regards 
proportions in which tho more valuable species are mixed, 
and their distribution over the ground. Noartificial plantation 
could ever compete with this natural regrowth, which has 
appeared, after the mature forests had been removed. The 
cutting of the old forests in these localities was evidently that of 
clear cutting, for apparontly everything was removed’ off the 
gtound either in the ehape of timber or of fuel, As instances 
of which and the young growth alluded to, the tracts of forest 
Jand known as Terrain Quessy, both private aud Crown pro~ 
perty, may be indicated. 

lowever, it is only on the hrow of the table land that this 
has occurred. ‘The great mass of the forost on the steep slopoa 
of tho mountains, and filling the valleys, are, however, com~ 
posed of mostly inferior introduced species, which have taken 
up and occupied the ground after the indigenous trees had been 
removed, ‘These subspontaneous species now form perfect, 
compact, well grown forests in most parts of the gorges, com- 
prised of such apecios aa Tetranthera lauvifolia and monopetala, 
Albizzia Lebbek, Tamarinds, Guavas, &¢., intermixed here and 
thore, but much more so at. the higher elevations, with come of 
the indigenous species of the Island, 

One-half of the area of this group of forest land is, however, 
very nearly bare of all forest growth, The range known as 
the"Tamarind Mountain, and the land lying along the left bank 
of the Black River just opposite, are instances, 

From their situation the majority of these forests are of not 
much immediate value; but siues a great 
part of tho soil is still capable of being, un- 
der good management, brought to bear healthy forests, it may 
as well be to show how this is possible under existing ‘cireum- 
stances, 

Boginning on the table land, it will be nocessary to remove 

all dead, dying and decaying’ trees, and 
Brie eeitebie lad sparing all those that are still healthy and 

e peemet capable of producing and shedding’ seed, 
Owing to the heavy rainfall in this locality, about 160 inches 
per annum, it would perhaps be best to make'a clear entting of 
all such trees that have attained maturity; and where repro- 
duction has naturally not beeu complete or full, assist it by 
plaintiog from nursery stock not younger than tliree year old, 


‘Future management, 


302 REPORT ON THR FORESTS OF MAURITIUS, 


Younger plants will not do, as they will get grown over, and 
will constantly be cut back by the deer. It will be necessary 
to establish seed beds and umrseries on the spot to gave earri- 
ago and risk to the young plants of removal over long distances, 
With this view extensive collections of seeds of the “Natte,” 
“Makak,” “Bois de fer,” “ Bois Sandal,” “Tatamaka” and of 
other valuable indigenous species should be made, and sown 
as quickly as possible. No young seedlings should be dug up 
in the natural forests and brought to nnreeries, but seedlings 
should be raised in seed sown beds. Watering will not be 
necessary, but the seedlings should be transplanted once or 
twien in the nnrsaries to eanae them to develop more fibrous 
roots. In restocking natural forest growth, it will be sufficient 
to put the plants in where they are required by the oxisting 
Danks, or where a more perfect intermixture of good tim- 
ber-yielding speoios is desired. ‘They may, likewise, be put 
cout in lines, cleared six feet wide, in ‘a single row nt four feet 
apart betwoen plants, ‘This only when tho spaces, taken 
up by the cleared lines, aro already occupied by species it 
is not desirable to retain, Otherwise it would be well, where 
tho intermixture of good species is tolerably fair, as at 
Werrain Quessy, only to fill up blauks, and leave the 
remainder as it stands. No thinning or pruning should be 
attempted. It will be sufficient if the Forester in charge see that 
no vuluabie epocies arobeing overtopped and thoreby suppressed 
by their inferior neighbours ; and it will be his duty to cut back 
any inferior species thus gaining ground over the more valuable 
kinds, But it must always, however, be remembered that we 
aro dealing here with evergreen tropical forests, of which there 
are rarely faw species composing them, that cannot stand 
shade, and which are not permanently injured by isolation and 
exposure. 
Camphor trees (Cinnamomum Camphora) have been tried 
at Terrain Quessy, and with some success, 
Camphor aud other Perhaps a few may still be introduced in 
Laisa the artificial melange, but it is not recom- 
mended as it is not a valuable timber-yielding tree; and many 
of the indigenous trees are of still’ greater value in their 
ultimate yield and the shade which they throw on tho ground. 
Those properties onght not to be overlooked—it being, also, 
remembered that the indigenous trees stand out the hurricanes 
best, for which they are specially suited, They have been tried 
and found to resist them, whereas many of the foreign species, 
although rapid growers, havo yot to be tested in this respect 5 
when raised in masses, probably thus, they will withstand the 
hurricanes, but the experiment is still untried. Great cau- 
tion is therefore necessary in recommending, where large and 
expensive plantations are concerned, what species to select from 
among the numerous foreign kinds that will undoubtedly grow 
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with much vigowt and rapidity in the soil and climate of 
ius; but asto what their ultimate fate will be, with diseaso, 
hurricanes and a generally shallow soil, is harder still to prodiet, 
Howevor, a list of the most likely species, and which may be 
tried tentatively, ia appended to this Report. 
Tho treatmeat of the forests, ocenpying the steep slopes 
of the mountains, is to leave thom as at 
Fores on steep present guarded and protected from destruce 
euuesain anes tion, Tho slopes are much too steep for 
any regular cultivation, In time the more valuable indige- 
nons species will creep in and probably suppress the present 
almost valueless growths, ‘Their power to stand shade, during 
the enrlier stages of growth, give the indigenous spocies a con 
siderable advantage over their foreign rivals, who will no doubt 
hogin ta disappear as soon as they Bad themselves ovortopped. 
Howover, as these forests stand at tho present day, they do much 
good by clothing the steep sides and slopes of the mountains, and 
by shading the ravinea which drain off the waters from them, 
As regards the valleys, where the sil is tolerably deep and 
somewhat rich, plantations of Euealypta, 
Sheltered | rallere Anvicarias, Mahogany and the Toon (Cedrela 
Tiga teen“ Toona) may he tried with advantage. ‘Those 
valleys are sheltered, and probably therefore 
the plantations would in euch situations escaps the mora dos 
trnotive effects of the burricanes. In some of tho higher 
valleys, the Encalypts and Arancarias will find a congenial home, 
while the lower parts will suit the ‘Toon and Malogeny bost. 
The Toon might most decidedly be largely introduced into the 
Colony, and planted in along the bottoms of the deep ravines 
which score the surface of the Island. In such localities the 
tree would escape the full fores of the hurricanes. It grows 
remarkably well, as far as tried, in the soil and climate of 
Mauritius ; and its timber will be extremely valuable for furni- 
turo and constructive purposes. It besides yickls a dense shade, 
The treatment which tha open bare lands of Mountain 
Tamarind, tho bare strip along the left bank 
raiment of ope0 of the Black River and Mome Brabant. will 
and Gate land require, will be somewhat ns follows :— 
I.—It will be necessary to plant up, with one-year old soed- 
lings of Terminalia tomentosa and Arjuna, 
Method of treat the wet black soil, the plants being placed 
a out in lines five feet apart, and three fect 
apart within the lines. The seed to be obtained from India. 
Mixed with tho Terminatias should be Eugenia Jambolana, in 
‘the proportion of one in ten of the other, The spaces betweon 
Jines should be sown inplots, 12 x 12 inches, with the secds 
‘of varions avergreon shrubs common to the Island. Tho seeds 
of Tetranthera taurifotia should also be plentifully gathored, 
and sown in plots, in all the drier paris outside of the black 
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wet soil, The plots should be prepared by digging down nine 
inches deep and removing the larger stones from the soil ; they 
should be arranged in lines parallel with the planted lines. 
All original growth, at prevent on the ground, should be 
sirictly presorved, even whera it falls within the lines of plots 
or plants. Sowing and planting should be commenced early 
in tho beginning of the north-west monsoons, and should never, 
fon any account, be carried farther into them than one month 
after they havo commenced : this will then give tho transplants 
and germinating seedlings the benofit of all subsequent show- 
ers, which will help considerably to establish them before the 
setting in of the dry weather. All preliminary operations, such 
as digging the pils for tho plants and preparing tho plots for 
seed sowing, should therefore be carricd outbofore the monsoon 
snips bogin, which will probably be by or about Ist December. 
‘I1.—The steep slopes of the Tamarind Mountain should bo 
ad sown with a mixture a seed, such as that 
iethod of treating of Tetranthera laurifolia, Albizeia Lebbek 
Mountain Tamarind.” and procera, Dalbergia latifolia, Basia 
longifolia, Pterocarpus Marsupium, Acacia leucocephala (if 
that is not already established there), Adenanthera pavonina, 
and such of the indigenous evergreens growing usually at such 
altitudes, The seeds should be sown iu hyrizontal contour~ 
ing beds, the continuity of which must be broken where- 
ever natural growths, now occupying the sides of the moun- 
tin, aro met with, Theso beds need not he more than two feet 
wide, the soil well worked up in them, and the stones extracted 
and laid along the outer edge; the beds must slope inwards 
slightly to keep the soil from being washed away by the rain, 
and the seed sown over the whole surface of the beds. Before 
sowing, the seeds should be thoroughly mixed up together, the 
heavier and larger, and the smaller and lighter, seeds all together. 
A very slight covering of soil is all that will be necessary to put 
over the seeds. The distance between consecutive beds will 
“be regulated by the slope of the mountain, and may be, accord- 
ing to it, 10, 15, or 20 feot. Inspection paths must be laid 
out at the time the beds are being prepared ; these paths need 
not be more than three fect wide, witha slopeof 1 in 80 or 
35, In fact such paths—a fine example of which may be seen 
leading to the bottom of the Trou aus Cerfs, built by Mr. 
Lavignae, who lives down there. Tn fact all mountain forests 
ought to be provided with similar inspection paths, which can 
be constructed at little expense, and which could always be kept 
in thorough repair by the Forest Rangers. 
TIL~As regards Morne Brabant, it will probably be best to 
plant it with Filaos, unless there ia consider- 
Mood of trai able rock wndermenth the surfaen soil, 
ment for Mome Bra: when perhaps the best way of getting it 
Banh tader "tree Pregetntlon will be by sowings 
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carried out in a manner similar to that suggested in the onse of 
Tamarind Mountain. 
Under a combined system of sowing seeds in horizontal 
Probable eost bands and plots, and planting out in pits 
screotcombined plant young treee previously raised in nurseries, 
ing and sowing, any of the now bare bleak hills in the Island 
may be successfully reclothed with tree vegetation. As a tact 
a considerable young growth, but scattered about in patches, 
even now covers the bleakest hill sides. What is chiefly re~ 
quired for it is protection, and the blanks filled_up artificially, 
the probable cost of which will not exceed Re. 20 per acre, 
where sowing alone is carried out; but under a composite 
system, namely, that of sowing and planting, the cost will bo 
raised to about Rs, 80 per ucre. This would include the col- 
lection of the seed, raising young plants in nurseries, propar- 
ing the soil, planting aad: sowing the seod—the price of 
labour being the only heavy item all through. It must, how- 
ever, be distinctly understood that artificial watering of the 
plantations is neither anticipated nor allowed a place in the 
above estimates, except for raising the young plunts in nur- 
series in the first instance. If the sowing and planting bo 
carried out and completed as suggested, during tho first month 
of the monsoon weather, no aftor watering will be necessary. 
This is an important point, and should not be overlooked. 1 
will otherwiso make all the difference, not only in the success 
of the operations, but also in their ultimate cost. 
Having planted the land and sown the seeds, all that will bo 
necessary will be to watch the growth, and 
etna gia. provont ‘the seedlings and young plants from 
ing choked by the grass and creepers, 
which are certain to appear in the plantation One or two 
woedings at intervals of aix months, with cultivation of the soil 
around the young trees and seedlings, will he necessary for a year 
or two, aecording to the progress they make 5 after which they 
ought to be left to themselves to make their own way up. ‘The 
ultimate cost of an acre of plantation will then stand somewhat 
as follows = : 
First year under composite system » Rs. 30 
Second and third years’ wecding and culti- 
vation oa 


be i 3 


Or, Total ... Rs. 36 per acre, 


If planting alone be carried out, the cost of it, according to 
what similar plantations have already cost in Manritins, which 
ott na much depended on the time and. age thy transplants 
were put ont at, will be botwoen Rs. 40 and Rs, 45 per aera, 
exclusive of superintendence; or, say, ntan avorage of Rs. 50 
peracro all round up to the poriod’ the plantations are fairly 
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established. Té is quito practicable, however, under a well 
dosigned scheme, carried out with thrift and economy and ona 
Inrge scalo, tolay out plantations of young trees in Mauritius at 
a cost not exceeding Rs, 40 per acre. For less it could probably. 
not be done in a satisfactory manner, in a place where the 
prico of labour is double that of eome and treble that of other 
parts of Indin, 

Grand Bassin Block.—¥stimated area 5,801°5 arpents, The 

t—Grand Tassin {0TeSts composing this Block are situated ab 
Flock. Situntion, ex elevations varying from 2,300 to 1,400 fect 
fyntand proweat oon- abovo sen level, ‘The prineipal mass of them, 

however, lie at a medium elevation of 1,900 
feet, within the region of maximum annual rainfall which exceeds 
140 inches; and’ they likewiso ocoupy the central southern 
parts of the table land, Each forest composing the Block is 
clearly demarcated with stone boundary pillars, marked with tha 
broad arrow, and benring numbers corresponding to the series 
in which they stand. ‘The boundary lines aro straight and 
well kept up, being always open, and maintained so by the 
Forest Rangers in local charge. A ‘complete and comprehon- 
sive map, on the scale of 1,000 feet to the inch, has been pre- 
pared of these forests by the Surreyor-Gencral, undor whose 
Srdera the above very satisfactory preliminary works have been 
carried out. Protection to the forests is also perfect ; tho Forest 
Rangers in charge, and who reside in the forests, being men 
of somo Intelligence. One man especially, Lebreton by namo, 
ja. one of the best Forest Rangers of the fores, and knows his 
work, and the local names of the various trees which compose 
the forests extromely well. 

{n one of the forests, Concession Dayot, thera is also a nice 
comfortable honse which was built by Mr. Horne, Director of 
the Forests, who lived in it at the time the forests were being 
worked for the extraction of the dead, dying and disensed trees, 
which still however to a great extent predominate, and which 
will have to be removed fer reasons which will be shown here- 
after in the proper place, 

‘Tho forest known ns Les Marres,” 2,089 arpents in area, and 

that called Mountain Cocott, 871 arpents in 

Forests of Tot Mate grea, are situated on extremely wet and rocky 
resand Moaniain Cor goilss and the forost growth, in consequence, 

is composed of inferior epocies of short 
growth, ‘The Les Marres are extonsive marshes, near and 
round. which are chiefly found the “ Manglier” (Sideroaylon 
Bojerianum, and its varieties) a worthless tree. On the whole 
there is nothing of much value in these forests, but they must 
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“ Of the remaining forest lands, one containing 188, and 
another containing 667 arpents, are not now 
under heavy wood; but carry a amall 
young growth of various species. The forests of Dayot, Talbot 
and of Mare Souilliers were purchased recently by iho Crown, 
and for which was paid somo Re. §50,000—the combined aren 
of those forosts being some 2,545 arpents, ‘The Mare Souilliers, 
as its name denotes, is a marsh of considerable extent covered 
with a worthless forest; the “ Mangtier” being the prevailing 
tree, In lower and drier parts the forests are however better, 
composed of more valuable species, and the growth finer. Parta 
of Talbot and Dayot, however, contain the best. grown Govern 
mont forests in the Island at the present day ; but in which un- 
fortunutely ure but very few trees, the timber of which is at all 
valued in the market. “In truth these forests owe their present 
existence to this fact alone. However such species as Tainbala- 
equ (Sideroxylon grandiflorum), Oolophane (Canarium Calo~ 
phania), Bois d’Olive, (Eleodendvon orientale), Makak, (ImBri~ 
caria petiolaria), Natte (Imbricaria maxima), Bois de Fer (Stadt= 
mannia, Sideronylon), ‘Vatamalske (Calophyllum inophyllum), 
some of the larger Eugenias called “Pomes,” and a large tim. 
ber treo not yet botantcally identified, called locally Bois de 
Sandal, may bo met with; none being common, rather on tha 
conirary the best specimens oceur in the more difficult ground. 
It is only in these forests that an idea canbe gained of the gran~ 
dear and composition of what are essentially known as Evergreen 
'Vropical Forests, and which at one period must have covered, with. 
the densest tree vegetation it is possible to imagine, four-fifths of 
the area of the Island. ‘The tree-ferns rising to heights of 25 to 
80 feet, the countless other Ferns, the Peppers, Creepers and 
‘winors, the mass of tall clean-stemmed undergrowth, packed 
so closely together as not to give passage to a man through 
them, and above all the denso, almost black, shade of these 
forests, are something to see and to admire. The average 
height attained by the forest growth is not over thirty fect, 
but individnal trees are not wanting which tower above tha 
mass to a height of filty to sixty feet, and support, in tho forks 
of their branches, those ferns and orchids which love the light. 
It is in these huge excrescences formed by these plants grow- 
ing together in masses that the “ Paille on queue,” or Boat- 
swain or Tropic Bird, the Phaton candidus of ornithologists, 
loves to bread. 

Asa great part of the forests comprised in this Blook aro 
in bad condition, owing to the extensive and 
Fatare treatment. injudicious fellings which were carried on in 
thom before they fell into the handa of Government, it will ba 
nocossary to restock such portions artificially on which the 
young growth, now on the ground, is deficient, ‘To do this 
Properly, aud to remove the large quantity of dead and dying 
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trees that abound everywhore, it will be necessary to carry eut 
works similar to those introduced about three years ago in 
Concession Dayot. 

All dead, dying and diseased troos should be removed— 
great care, however, being taken that the sound and healthy 
trees are left on the ground. 

‘A plentiful supply of young healthy seedlings of the more 
valuable indigenous speciés should be provided in advance of 
these operations, in order that the restocking of the forest 
may proceed with tho extraction of the old. trees. It would 
be advisable to try here a mixture, with the indigenous apecios, 
of the Indinn Pine known as Pinus longifolia, which at Cure- 
pipo has a remarkably vigorous pt Likewise also Pinus 
Kaaya and P, Merkusii of Burma; also Cupresmus torulosa, the 
aeeds of which can be procured from India and Burma; and 
which are recommended for trial by Dr. D. Brandis, Inspector- 
Goneral of Forests to the Government of India, 

‘Theso pines should be at ont in the proportion of 1 to 10 of 
the indigenous species. Planting should be done close, as it is 
nocessary to cover the soil as much and as quickly a8 possible. 
‘The pines will soon overtop the indigenous species, and being 
in the proportion of 1 to 10 of the latter, will not interfere 
with their growth, and besides their light open folinge does not 
throw a deep shade. ‘They are difficult trees to transplant, s0 
caro should bo taken in that operation. 

‘The nurseries should be established as near to the place 
where the plants ava required to he put ont as can conveniently 
bo arranged, at least threo yoars before the forest is worked 
for the reraoval of the diseased and injured trees. The nur- 
series should contain a plentiful supply of young plants of from 
2 to 2h yeare old, and which should not be put out until they 
are of that ago, as they will then be less likely to be suppressed 
hy grass or be enton down by deer, ‘These nurseries should 
ba utilized for the rearing of all the stock required, whether 
composed of indigenons or foreign species. On no account 
should natural seedlings be bronght from the forests, and 
put down in nursery heds aa a preliminary training, as is some~ 
times done, bet the plants should be reared from seed sown in 
seed beda, 

Tho suggested trentment will therefore consist in clearing off 
all dead, dying and disensed troos, and restocking the gronnd 
artificially, except snch portions of it as have already been natu- 
yally restocked. Much work of this kind has alveady been done 
in the Dayot forests, so that the details of operation are well 
known, and therefora need not bo repented here. 

No regular working of the belts of evergreen forests 
remaining untouched is possible, except under the system of 
«gelection” ; and even that will fail owing to the difficulties 
of extraction of the timber, and not then without damaging 
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a considerable portion of thegrowing forest. Perhaps cleag cutting 
willaftorall sneceed best with them. But it is atreatment which 
would have to be carefully watched, and carried ong judiciously 
in wide strips, of say 200 fest, over whieh all growth shonld be 
cutand cleared off; and then immediately after the land should be 
planted over with the more desirable species. A beginning should. 
he made, however, asa tentative measure only, afer a good anp= 
ply of seedtings io transplant have been raised in or near the 
forest to be cut ; a strip should then be marked ont in the latter, 
say 200 foct wide and running east and west across the forest. 
‘The trial could best he made at the head of the Dayot evergreen 
belt. However, as fine oxamples of the ouly remaining prime- 
val forests of Mauritius, it is suggosted they ought not to be 
worked for their yield, but maintained intact for their glorious 
beauty, which surpasses that of all other uatural phenomena 
met with in the Island, 

Mountain Range of Grand Port and Flaeq.—Estimated area, 

A 4859°5 arponts. ‘These forests ara composed 
af TEE ET fa aceon strip, somewhat wider at the west- 
Hiaeq.Situatio,extont ern extremity, covering the above range of 
ant present condition. hills, Upwards of 2,550 arpents of land, in 
the eastern parts of the range, remain still undetermined. ‘Tho 
forests are composed of species similar to those of tho Grand 
Bassin Block, oxeept that Tatamake (Calophyllum inophyllum) 
and the Ebonies are somewhat more abundant—the elevation 
of these forests being between 1,400 to 1,900 feet abovo son 
level and the rainfall from 140 to 155 inches per annum, 

Their present condition is somewhat as follows: Ia the 
western parts, where the land bas been determined as being the 
property of the Crown, the forests are ruined, exeapting small 
tracts lying in the inaccessible parts of the mountains which 
remein untouched. All below have been worked out; what 
now remaina being the dead and dying trees of inferior species. 
In the eastern portions, which lie entirely in the mountains, the 
forests are somewhat better; but they ara more or less inac- 
cossible, being moreover protected by law from being cut as 
they full within the Mountain Reserve Line. 

‘For euch portions as lie helow, ee mounialit, the Ssnebineit 
ought to be the same as that suggested for 

Fularoteounent, Oh foroate of Dayot in the Grand. Teasaia 
Block. It would likewiso he advisable to try here the Indian 
Pinua longifolia (and other eastern Pines recommended), and 
some of the Enealypts intermixed with tho better class of 
indigenous trees, The extension of Tatamaka here, however, 
ought not to be lost sight of. 

At present tho ground is literally choked with tho wide- 
spreading, trailing, shade-yielding Rubus moluecanus, which of 
course will have to be cleared away before planting out can be 
done, . ‘The plantations here ought to be laid out in lines six fact 
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apart, the plants standing in the lines at four feot apart, or 1,815 
to the acre. Onco the young plants start growing it will be 
advisable to encourage, in every posible way, the formation of 
a dense undergrowth beneath them, 

As regards the forests in the mountains not lying within 
Reserve Lines, it is only possible to work them on the selection 
system, provided the cost of extraction of the timber is not pro- 
hibitive, bet which it will probably be found to be the case. 

Piton dw Miliew.—The forests consist of a single block 

measuring 2798°5 arpents, situated at an cle- 
Pe eters vation of 1,600 feet above sea level, with a 
Euston exert 8 mean annual fall of 140 inches of rain, ‘The, 
forests ave compored of species similar to 
those already described, except that Natie, Tatamaka and 
Ebony are the prevailing trees amongst the remaining better 
kinds, ‘Theso foresta have been extensively worked, and are at 
present in a state of utter rnin, being likewise choked with 
Rubus moluceanus and a considerable quantity of undergrowth 
composed of non-indigenous species, ‘The larger trees are more 
cor less damaged and diseased by winds and insects. 
game as for Concession Dayot. The dead and dying 
trees to be removed, and the ground planted 
over with Natto, Makak, Tutamaka, and 
other valuable timber-yielding indigenous species which prefer 
a moist, almost wot, soil. All natural regrowth of such, now on 
the ground, must be strictly preserved, only the dead and 
disensed trees being romoved. Nurseries and seed beds will 
have to ba established for the rearing of the necessary stock 
for planting out. These forests are not considered eligible for 
receiving any foreign species, except the Toon (Cedrela toona) 
which would probably thrive in the damp soil. 

Mountain Range of Port Louis,—Estimated area, 3,931 
- g—Mountata Range TEMS, Sitmated on the higher slopes 
often sinae and ridges of the Port Louis Mountains ; 
tion, extent, and as well as consisting of smaller blocks 
present condition, ‘Tying in the Districts of Moka and Pant- 
plemousses. 

Tt is only along the crests and highor slopes that any forest 
remains, and that is protected by law as the Mountain Reserve. 
On the whole the growth is fairly dense, but fow large trees are 
to be met with; nor does the composition of the forests in any 
way differ from others already described, In the lower parts 
of the mountains, introduced species, now subspontaneous, are 
common ; and which in some parts have reclothed the moun- 
tain sides with a fairly dense growth, The Acacia leucocephala 
is now fully established, and overrnua tho country hereabonta. 
If not cut down so frequently as it is it would soon grow into 
amall trees 20 feet in height ; but since it is in much request as 
foel, it has but a poor chauce of attaining such dimension. 
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One of the blocks comprised in this group has an aren of 
290 arpents, and is the domain on which stands Government 
House Reduit. His Excellency the Governor, who takes 
considerable interest in all forest matters, has introduced and 
reared a large evop of seedlings of the various Eucalypts 
from Australia, These seadlings are intended to furnish stock 
for replanting much of the waste Jand in Reduit, as well as else- 
where, In addition to the large stock of Encalypts, mentioned 
above, His Excelleney has caused to be raised vast ‘numbers of 
various other Australian trees, which no doubt will be ultimately 
of great value to the Colony by their introduction as fast- 
growing species, 

As tho principal mass of these forests ie within Mountain 
Reserves they have been well protected, 
and will of conrse, continne to receive simi- 
lar treatment. For rewooding the lower spurs, and the dry 
waste lands about Port Louis, the treatment recommended in 
the caso of Tatnarind Mountain should be adopted. A com= 
posite system of planting and sowing for the more level lands, 
and sowing in horizontal contour bands for tho mountain 
slopes, There should bo no stint in seed sown; and when that 
of several species of trees are sown mixed together, the chances 
of failure will be much reduced. What ought to be dove 
at onco is to organizo a smart, trustworthy seed-collecting 
establishment, under the orders of the Director of Woods and 
Forests, so that large quantities of seeds of various evergreen 
and other shrubs and trees be collectod and stored in dry placos, 
ready at hand to be sown as soon as the north-west monsoons 
Legin in December. Meanwhile, also, the laying ont of the hori-~ 
zontal beds slong the mountain sides be commenced in 
anticipation of « sullicient quantity of eceds being collected. 
In the appendices to this Report will ho found lists of shrubs 
and trees both indigenous and foreign, which are recomroendek 
for trial, both for rewooding mountains, and for planting out 
in the forests with the view of restocking them with more 
valuable trees. 

For the waste lands of the Reduit Domain, the formation 

aiat of extensive plantations of Mucalypts is a 

it, sound and wise proposal of His Excellency 
the Governor, which is with a view of giving their cultivation 
a fair trial in a selected locality ; the finest, pethaps, for such a 
purpose, in the whole Island. Theo pluitations will be laid 
out in lines, cloared of all undergrowth, six feet wide bearing 
by north by south-west, so as to leave the present growth on 
the ground to shelter the young transplants from tho cutting 
effects of the persistent winds which blow from the south- 
east. The plants in the linos will stand at four foet apart, 
and thoro will be an uncleared space of natural young wood 
of ten feet in width between every two cleared lines. Should 
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the young Hucalypts show signs of suffering from the want of 
moro light aud lesa shade, the natural growth will be cat back 
suffivient to effect this purpose, but no more than what will 
suffice—the ton-feet wide belts of natural growth being left 
xa screens to brenk the foree of the winds. 

In addition to the Crown lands, the Surreyor-Genoral has 
charge of what are ealled Curstelle lands, 
ie, without any present cluinuuts, ‘There 
are about 1,684 arpents of such lands under his caro. With the 
exception of ono, Contancean, which lies botwoen Dayot and 
Talbot, none of the other estates, of which there ave six alto- 
gether, contain forests of any height, though they are more 
or less overgrown with young trees chiefly of subspontaneons 
origin, Should these ‘estates Japse to the Crown, their treat- 
ment as forests will be the sume as suggested for the other 
Crown lands. 

A very able, complete and exhaustive descriptive account 
of these forests has already been placed 
hefore the Government, by Mr. N, Cantley, 
Acting Director of Woods and Forests. As none of the private 
owners, except one or two, appear to have any notion of re- 
taining their forests in theiv own hands, or otherwise preserving 
them, it would be advantageous if the Crown purchased those 
properties with that view. In fact there appears to be no 
‘other course open, if they ‘are to be preserved, but to buy 
them up. 

Such of theso private estates—all now more or less ruined as 
regards the forests on them—which appear desirable should be 
purchased by the Government, and retained in their hands, will 
bo found briefly and conciscly doseribed, ae regarda their present 
condition, ina schedule annexed to this Report. For more de- 
tailed information Mr, Cantley’s admirable map and memoran- 
dum might be consulted. 

It will be necessary before closing this section of the re- 

ceva of iajury ty OTH say something of tho causes, which 
forest geowth, denis’ give rise to injury to forost trees and forest 

vegetation, In Mauritius the young forest 
growth is liable to be considerably injured by the attacks of 
anails, which not only devour the folinge, but frequently cut 
back the healthy shoots of young plants. Jn a plantation uear 
Pamplemousses, in one yent the snails destroyed 10,000 young 
plants, Now the natural enemy of the snail is the Zenrac, or 
Madagascar hedgehog (Centetes sp.) In the natural forests, 
where the Tenrac is more abundant than elsewhere, and wh 
it may be seen xt all hours of the day hunting about for enai 
and their eggs, there will scarcely be found a single suail grown 
Jarge enough to cause appreciable damage to the vegetation, 
But in quarters where the Tenrac is hunted to death for the 
sake of ite flesh by the African Creoles, snails not only abound, 
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but do incalenlable damage. On Crown lands the Tenrae ought 
therefore to be x protected animal, just the same as are certain 
introduced birds. It must not be forgotten that it ison record 
and uncontradicted that 10,000 young plants, put out in a planta- 
tion, were destroyed in a singlo season by enaile. The Tenrao 
alono is ablo to Keep these posts down reasonable fimits, 

Deer, (Rusa Tunjuc) introduced by the Dutch from Java in 

aa the higher parts of the Island, do consider- 

¥ able damage to the young growth. In Con- 
cession Dayot whole acres of young transplants, of certain 
species of which they are fond, are found cnt back, In future 
operations it will be necessary to take measures for fencing tho 
plantation Unfortunately ‘the Deer seem to prefer eating 
such specie ns Mnkak, Natte and Fhony, more so than others 3 
the two first yield decidedly the most durable and valuable 
timber among the indigenous trees. 

These are numerous and exceedingly destructive both to 

the fauna and flora of the Istand ; since t] 
_loaton, (aecewe Gocout both tho eggs and young. of bitda 
which breed in the forosts, and whose presence 
there would otherwise be a check upon the growth and multi- 
icity of insect life, which is a0 destructive to timber and 
forest trees. The monkeys likewise devour and throw down 
the unripe fruits of all the principal and important forest trees 5 
so that it is scarcely possible to procure ripe seed that will ger- 
minate, It will, therefore, be absolutely necessary, in the inter- 
est of forest conservancy, to provide the Forest Rangers with 
the necessary means for destroying or otherwise driving these 
mischievous creatures out of the forests, 

These animals are likewise destructive to young plantatiovs 

Hores (tepeenigri- itt the lowor parts of the Island, and are diffi- 
collin introduced tom cult to keep out, They have been found to 
Southorn India. injure transplants of ‘certain species of in- 
troduced Indian origin, . 

Wood-eating insects have now multiplied to such an extent 
~ that in all probability, fuiling to find sufi- 
im cient food in the remaining dead and dying 

trees, they will attack the living ones. In 
fact, instances have come under observation where this had 
been the case. It was found to be the case with some living 
trees of Eugenia glomerata in the forests of Concession Dayot, 
And was, likewise, observed to an alarming extent in’ the 
valuable ferests belonging to the Honorable F. H. Pitot above 
Bois Sec, In these forests, the origin of the mischief appears 
to have beon dus to the too sudden opening out of the forests, 
Ly heavy fellings and cloarings, hy which a large gap was 
created. The trees, standing on that side immediately exposed 
to the violence of the strong and persistent winds which blow 
in that quarter, began to die off; and thus gave shelter and 
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nourishment to varioua species of wood-eating insects, such ns 
are comprised in the fumily Boatrichida, as well as various 
Bark Beetles, belonging to the genera Scolytus and ‘Tomicuy 
of the family Scolytide. The attacks of these insects soon killed 
the trees, which, dying off completely, exposed the next line of 
trees, immediately behind them, to bear the brunt of the strong 
winds. In time theso also became weakened, losing henlth and 
vigor, and were thus prepared to receive the swarms of wood- 
cating inseots, which had now multiplied 2onsiderably, and by 
which they were, in their turn, completely killed off. “And so 
on, doubtioss, has run the course of this now serious calamity. 
Tn these forests may be soon large trees, (Calophyllum inophyl- 
lum) of magnificent development, entirely killed ; and as far as 
could bo seen of it, the evil was gradually, but too surely, sprend- 
ing onwards and ‘upwards into tho hill forests, where to end it 
is hard to say. In the forests, lying above tho immediate line 
of attack, were found young and comparatively healthy trees of 
varions specioa, in which were discovered swarms of beetles and 
their Inve, and which apperred to belong to the genus Tomicus, 
though to what species we are unable to say owing to the want 
of books of reference. These appeared, as it wore, the pio- 
neers whore first attacks world shortly ba followed up by the 
more robust Bostrichidians coming up in. the rear. 

‘There aro, besides the foregoing mentioned, numerous other 
spocios of Coleopterous insects, whiose larva: feed on the woody 
stems of trot, especially such as have received injury, or the 
health aud vigor of the trees have otherwise been impaired. 
Such insects belong to the fumilios Buprestide, and the 
Tong-horned or capricorn Beetles (Cerambycida), all of which 
nro represented in Mauritius by several genera containing 
numerous very fine species. 

Before concluding this notice of the mors prevalent forms 
of inscet life capable of inflicting grave and 
serious injury to the forest growths of 
Manritius, a word might be said on the 
necessity thera is for affording all the protection the law can 
give to the inscet-onting birds, whose preseuce in the foraste, 
though few they bo, doubtless has an appreciable offect in 
reducing the number of insects which might otherwise complote 
the cycle of their existence. Of insactivorous birds there are 
bnt very fow ia the Island, and which belong to some half 
dlozen species. 

‘These are very abundant, attacking decayed and decaying 
timber. ‘They belong to specios which differ 
from the Indian forins, by constructing thoir 
gallerios and globular nests with decayed wood, and likewise 
Sporeal in their habits, Tho huge globular excrascences, so 
frequently mot with on decaying trees, are the habitations of 
these creatures. 
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The timhor is very liable to the attacks of dhy-rot and 

other fangoidal forms which cause con- 
siderable destruction to it. Very fow of 
the larger mature trees. now met with in the 
forests, are free from dry rot. Iu fact it is the rule rather 
than the exception to find timber attacked by it. Once com- 
menced the destruction goes on, unless the diseased part be 
earefully cut out so that none of it remain, otherwise the fungus 
will again spread. Tho climate of Mauritius is peculiarly 
favourable to the development of such parasitical fungi, soveral 
forms of which likewise appear on the leaves and twigs of 
living trees, 

Creepers and Epiphytic plants of large size are not numorous, 
and therefore are not active agents in effect. 
ing any nppreciable damage to tho forest 
trees. Two climbers of robust ‘habit, how- 
ever, are found within the forest regions—the Gneatis glabra and 
Roussea simplex, but their occurrence is rare, Amongst the 
herlaceous twiners are reveral species which damage tho young 
growth, and which will require attending to in all newly 
formed plantations. OF Bpiplytes, capabla of injuring fally 
developed forest trees, may be cited the several species 
composing the genus Ficus, These are likewise not of com- 
mon oconrrence, and therefore the injury they da ia inappreci- 
able, though it would be well to make ita standing order to 
all Forest Rangers that Creepers and Bpipbytis plants of des- 
tractive habits, wherever met with, should be killed, This will 
be done by cutting off the stem, in the case of a creeper, close 
to the ground, and then splitting and smashing up the stump 
to prevent its shooting out new stems. Fie! iytes may be cut 
down and romoved if they are in w position where they can be 
got at, Each Forest Ranger ghould be provided with an axo 
of the kind common in Mauritius, having a chisel-cutting 
edge at one end and a hammer head at tho other; without 
his axe in his belt no Forest Ranger should stir out on his 
ronnds. : 

These are very destructive in Mauritius, because of their 

joraistent action whenever they set in blow- 
ing, which is in wiater from the south-east 
quarter ; they then constitute what are called the south-onst 
trade winds. In all exposed localities tree vegetation sniffers 
considerably from them ; they are cold and cutting, and as 
they blow with some force, amounting sometimes to continuons 
gales, the damage they do in cutting over and retarding growth 
is considerable, In some parts of the Island this is especially 
the case ; and it will be observed that, owing to theso winds, 
the branches of trees exposed to windward have become 
arrested in development, and that growth has taken place on the 
opposite side iustcad, thus rendering the trees lop-sided. Tho 
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effect of such growth, on the timber produced by such trees, 
is that the filro-vasculur bundles of woody tissues, instead of 
being regularly arranged in concentric civeles around the stem, 
ave formed in excess on the sheltered side af the tree, while 
similar bundles on the windward side are few and imperfectly 
doveloped, 80 that the timber of trees grown under those coudi~ 
tions ia lege valuable, where strength and durability are requisite 
qualities. The force and persistency of these winds during 
agroat part of the year also cause the taller forest trees, 
which, seeking the light, foreo themselves nhove the general 
canopy of forest foliage, and in which situation they are then 
exposed to the full action of the winds,-~to throw out buttresses, 
and their stoma are therehy rendored irregular and of fluted 
formation. ‘The stems of such of the taller trees, as Tambala~ 
eogue, Colophane, Tatamaka, Natte and Makak, we familiar 
exiunples. 

In all instances where young plantations are to be estab- 
Shelter bolts againat lished in loculities exposed to these winds, 
winds, shelter belts must be first established, plucod 
at right angles to the direction from whieh they blow. Snel 
bolts are onsily formed, and may be twenty feot in width, planted 
with Casuarina, Telfaria, (Letranthera monepatala,) Bamboos, 
Jamlongue, (Engenia Jambolana) or some of the quick grow 
hardy Australian trees. Unless such protection belts are 
establishod, it ia very doubiful ; otherwise, i ig, out plants 
tions in such localities is not literally throwing money to the 
winds, 

‘These sometimes visit the Island, and may appear at any 

time between Ist December and Ist April ; 

the destruction caused by these revolving 
atorma are simply incredible; all tree vegetation, sugar plan- 
tations, orchards, in fact everything offering any obstacle or 
resistance, go down at once before them. No forest, unless 
rowing together in a compact mass, could withstand them, 
fence the necessity, whalever is done artificially in the way 
of getting up young forests, to plant thickly and to allow no 
room for these winds to find a way into them, 


(Io be continued.) 
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Bate of growth of Sal in Chota Bagpore. 


Ow a recent tour through the forests of Chota Nagpore, the 
opportunity was taken to measure Sal trees wherever possible, 
with a view to ascertaining the average rate of growth, ‘The 
Dest countings were obtained in the Singbhim Forests in a 
portion of the Anandpur Estate, which the 'Thakar was workin, 
for timber to Imikl tha new jail at Chaibaoaa. Garefut 
countings were made on cight stumps with the following 
results :— 

ue Gin gi Thiromof Aan dometer, ag, 


yours, 
1 


giving an averngo rate of growth of neatly 8°7 rings per inch. 
he rings on the clean cut section were particularly well 
marked for Sal, and the stumps recorded presented no difficulty 
in counting. Many more stumps were really examined, but 
the measurements were not recorded where in the least doubt- 
fal. 

No. 1 gave the following measurements for tho different 
thickness of 10 to 10 rings, counted as the greater radius only. 
Owing to indistinetness on some radii the mean radius measure- 
ments were not procurabla. These measurements show a com- 
paratively uniform growth :— 


Ya. ple ee 

10 
20 90 i 
80 100 dts 
0 10 Ie 
60 1 1h 
3 122 ” ty 
0 el 
Totst 17h 


Tn tho same forest the following measurements of a log 50 feat 
long were recorded :— 


Feet, Inches, Feot, Inches. 
Girth at... we Ot Girth ob BO. 86 
5 101 40 82 
10 a8 50 78 
20 86 


This shows 2 decrease of 23 inches in 45 feet, from 5 feet 
to 50 feet, or omitting the first ten feet, where the trunk 
evidently broadened out—10 inches in 40 feot, or } inch decrease 
per foot of height. Above 55 feet a big knot unfortunately 
Trevented further measurements, ‘To show the size to which 
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timber in the magnificent Saranda Forests can attain, the 
following measurements of a big tree may be given :—Height, 
125 feet; girth, 121 inches, and this was not a very oxceptional 
case. In the adjoining Government Reserve né largo fallings 
were going on, but the following smuller trees were cut and 
measured— 

‘At Rongo on the outerWestern Range of the Saranda hills :— 


Feet. Radius. Ringe, ‘Rings por sock, 
On the hill ridge in a ary place, 


‘exposed tohot winds (C.9.472) about 1,800 2 in, oh a2 
Athe foot of tive hill, locality compara 
tively moist (C. 8,478) at about... 1,000 2}, 18 7 


On the slopes of the Ankua bill overlooking the Koina 
valley — 


Peet, Rad ._ Bioge per teoh, 
‘On the summit om 2700 2bin 17 16 
"2 ago of this in known, for the 
place wae cleared in 1863 for a survey 
point.) 
‘Ou the northern aspeot elope, good 
toil, Intevito 2,000 38 , 29 7 


Ona wortern aspect, tock laterite, but 
‘very little soil over it ... oa = 1,800 4 oy 62 155 
‘These throe specimens have been kept and marked C. 3478, 

©. $479, and C, 8480 of the Dehra Din collection. On the hill 

above Kurkutia in the Kolhan Forests a sapling, or rather 

shoot, was mensured (No. C. 3490), giving 1} inch radius to 9 

years of growth, or 8 tings per inch of radius, 

‘Theso measuroments seem to show that the rate of growth 
of Sal in Saranda may be taken to be 7 to ® rings per inch of 
radius for trees growing on good soil in sheltered localities, and 
32 to 15 rings for trees growing in more exposed conditions. 
For good soil, therefore, we may consider 80 to 100 years ns 
the age at which Sal may bo oxpeeted to reuch 6 fect in 
cirenmference, exclusive of bark. 

Ta the Palamow Forests, which are all young and chiefly 
composed of stump shoots from saplings which have been 
constantly cut over while yet young, before the forests were 
reserved, a few countings were also mado with the following 
results :— 2 
ag, Mo, of gue ngs er ia, 
Bt on 23 75 


Forest 

Kumnnili Reserve (C. 8434) 

Chanpi Forest (C9441), 

Seeman Reterve, Neturhét (0, 8440) 
3, 


feat... : ‘op 20 10 
Teenerrey Honar Volley (©. 3444) 
‘MG feet high oy 10 4 


Theae show that, at any rate, at first the growth of shoots 
js fast if the locality is favourable, and that even at 3,000 feet 
on the laterite of ‘the Neturhat platean, the growth is not bad 
considering the conditions. That large timber ean be grown 
in Palamow is evident from the measurements of old trees on 
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the Jaigir platoan at about 2,500 feet in a snerad grove, ‘These 
trees showed a height of 100 feet to a girth of 10 to 11 at 
4 feet from the ground. In estimating, however, the probable 
growth of Sal in Palamow, it would be too much to connt 
on an average of even 7, much less 4rings per inch, and it will 
bo safer to take the probable age of trees at 6 uct in girth as 
about 80 years in good, 120 years in moderate, and 150 years 
in exposed and high localities, In Chota Nagpore the effects 
of forest, especially in low-lying spots, just below the hills, ara 
very remarkable. In the Seemah Reserve whole areas of young 
Sal forest, evidently of promising growth, are often thus 
destroyed. But in moro exposed places, frost ix seldom very 
destructive, and it would seem that, in Palamow at any rata, 
it is only the low-lying moist places near to high hill ranges, 
which are much affected. 

‘The counting of annusl rings on freshly eut stumps in 
Chota Nagpore is by no means difficult, but the markings of tha 
annual rings seem to disappear as the wood cut seasons or the 
stump gets older, and it is then difficult to say always what are 
annual rings, and what ara only lines containing fewer or more 
pores, but uot marking unnual growth. 


3.8. G. 


On the Restoration of Denuded Sorests in Polhapur. 


Ox looking over the map of tho Bombay Presidency it will 
bo seen that Kolhapur is a Native State, situated on the range 
of the Sahyadri Mountains, and bounded by the district of 
Satara on the uortls, and by that of Belgaum on the south. 
It is ruled over by a Muhratta Chief, a descendant of the 
groat Shiwaji, the founder of the Mshratta rule in the Deccan. 
‘The present Chief being a minor, the affairs of the State are 
managed hy a Nativa Karbhari (minister) under the general 
supervision of the British Resident. 

he total area of the Kolhapur Stato is nbont 3,000 square 
miles, and tho revenue is about 30,00,000 rapees, including 
that of the subordinate jaghirs. ‘The country is intersccted by 
long ranges of hills, branching from the patel (Western) 
Ghats, and ranning perpendicular to it in the enst, These 
hille form the water-parting of the several tributaries, which 
take their rise in the Western Ghats, and empty thamealven 
into the celebrated Kistna river, supplying water for irrigation 
for a considerable area of land under augareane cultivation in 
the rich valleys through which they ran. ‘Tbe importance of 
protecting the tree vegetation on these hills and on the slopes 
PP tho Gate cannot, therefore, be denied. 

Tho State authorities, having been quite alive as to the neces- 
aity for immediate action in that direction, obtained the services 
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of a native forester from the Bombay Forest Department, and 
with his advice introduced na system of forest management 
both in the interest of the State and its poople; gradually, 
though steadily, introducing reforms as the people becamo 
reconciled with the altered eireumstances. 

The Forest Department was started in March 1878, and 
subsequently organized in November following, after the forests 
wero fully inspected, and their capabilities ascertained by the 
Forest Officer. ‘The Department at first employed itself on the 
most important and preliminary work of forest demarcation, 
whieh lies since inade’ considerable progress. 

Simultaneously with the forest demarcation, the Department 
was authorized to bring certain forest areas under strict pro- 
tection, and to provide for the maintenance and improvement 
of the reserves ; and, though little progress bas yet been mado 
in that direction, it is nevertheless satisfactory considering that 
the Department is in its infancy, that the new staff of subordi- 
nates have to ba taught and initiated into the rudiments of 
forestry, and that they have to acquire, by experience, a 
Knowledge of the cultural requirements of at least some of 
the important forest trees. 

At the outset, it must bo said that tho object of the State 
Forest Department is not to create ornamental plantations by 
incurring a lenge outlay, but simply to undo the mischief 
cansed by recklessly cutting down, and afterwards burning the 
first jungle trees and vegetation for kumri (or what is otherwise 
called dhaya) cultivation and for othor purposes ; by re-clothing 
the bare hills, or large open blanks in the forest reserves with 
anything that will grow on them, so as to prevent the con- 
sequences which may be expected to arise from denudation. 
Nevertheless it is desirable to grow valuable timber trees 80 28 
‘ultimately to supply the market with timber. At the same time 
the cultivation of fruit and other useful trees yielding valuable 
minor produce, such as myrobolams, Ino, gum, &e., has not been 
neglected, as thoy would not only considerably add to the 
resources of the State, but would afford employment to the 
poorer and wilder classes, who aro solely dependent on the 
produce of the forests for their maintenance; but that, 
too, seems at present to hava denied to them by Providence, 
which pnnishment they deserve for carelessly and recklessly 
destroying all vegetation near about the place of their 
abode, 

When first creating the forest, jungle trees and vegetation, 
it neoms as if nature wore cognizant of the wretched condi- 
tion of the poorer classes residing in the remote corners 
of the country, and encouraged, and gave, a8 it wore, n 
prominence to the growth of such species of tree as would 
ave (if they had been spared) provided in the shape of edihle 
fruits, roots, flowers, leaves, &., for the requirements of the 
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people, whose indolent habits precluded thom from adopting 
a better mode of cultivation than the well known and pernicious 
system of kumri, 

Tor instance there is a variety of climber called « Kusar,” 

‘Jasminum arborescens) formerly to be seen everywhere on 
the lino of the Ghat Forests, but now gradually disappearing. 
Tt flowers in March, and immediately afterwards commences 
to bear, and is londed with seed in such quantity that it 
supplies fond to at least three-fourths of the popniation residing 
near the Western Ghats, The noteworthy fact in connection 
with this climber is, that its boiled seed is said to be as nutritious 
ag any of the common food grains produced in tho Mawal 
country, such ov wari, aarna, &e, ; becrdes, while quenching the 
appetite, it is considered by the hill people to be a eure for 
any derangement in the stomach. On account of this good 
quality, the people eat it after boiling it several times to 
make it palatable, as it is bitter in tts raw state. There are 
other varieties of vegetation affording similar means at other 
times of the year; but it is needless to describe them all 
here—auffice “it to say, that abont three-quarters of the 
population near about the Ghats subsists on the produce of the 
forests for abont six months in the year. 

The above fact was, therefore, aid at heart by the Department 
in condueting the sowing and planting operations wherever 
tho capacity of the soil operated upon permitted of its being 
observed. 

Four different methods, viz., broadcast sowing, sowing of 
seeds by dibbling, direct sowing in pits and seed hotes, and 
raising’ of seedlings in nurseries for planting out, were ang- 
gested for adoption in replenishing tho denuded hills with 
Jungle trees and vegetation; but how far ench succeeded in 
securing the object in view is to be gathered from tho result 
herein recorded. 

During the past Fuslee year, that is during the rains of 1879, 
smal] nurseries were established in diffrent localities, mostly 
to raiso Tonk and Bamboo seedlings for subsequent transplanting ; 
but the cultivation of other useful trees, such as Amba 
(Mangifera indica), Fanas (Artocarpus integrifolia), Bhondeo 
(Thespesia populnea), Oondes (Calophyllum inophyllum), Chan 
dan (Santaium album), &c., on a small scale, was by no’ means 
neglected. 

‘The Bamboo and other seeds gorminated after they were 
put into the ground, but the ‘Teak, as was sown in its 
natural state, took one complete year to come up, so that 
it came up thickly when the regular rains of 1880 commenced 
to fall. 

The Teak seedlings, as soon as they had borne six leaves, ox- 
elusive of the cotyledonary ones, which was by the middle of 
July last, were, as well aa the scedliogs of other plants one 
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year old, removed Srom tho nurseries, and transplanted, aa 
shown below, duting the monsoon of 1880 :— 


Name of tho Gub-division in which tho Rosorses are situated, 


Kurweer 
Powda 


Bhood 
Panballe 
Maliapur 


epee 


The smaller and tender plants which sprouted up later were 
retained in warseries for removal in the following year. 

Tho bamboo plants had grown four to five feet in height, and 
were quite capable of being planted out during the last rains ; 
but ag no bamboo seed conld be procured for sowing during 
the current yoar, it las been considered desirable to retain 
them in nurecries until the raine of 1881, when they will be 
able to throw ont new shoots from the main stock, ‘These 
ahoota it will probably be possible to scparato, so that they 
may be planted ont separately, and thereby increase the num- 
ber of bamboo seedlings to at least double the present numbor. 

The approximate number of bamboo plants now growing 
in different nurseries is 11,000, and these will be available 


to stand better against the dry summer heat without watering, 
dhan would have been (he ease with tender and younger planes, 
such aa they wore during and before the rains of 1880. 

The broadcast sowing was resorted to in replenishing the 
narrow belt of the foresta, lying along the Sahyadri Range, 
which, though irregularly’ stocked and opened with lurge 
blanks here and thore, is slill capable of boing regenerated by 
self-sown seedlings, provided the seed is scattered over brond- 
east, or dibbted into the ground, wherever required, to assist 
the natural reproduction. 

‘Tho information as regards the area sown under the above 
ayatam during the past two years, viz., 1879 and 1880, is con- 
tained in the following tablé :— 


‘Your in which tho sowings wore aectd, Approxinarg aren operated 


Tn the rane of 1879... 3 ae 
Da, do, of 1880 ef ey 


Tors .. a 7.900 
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The sowing in all the reserves taken in hand in the year 1879 
Jad to be repeated, and it will have to be continued in some 
until the whole area is thickly covered with new growth, 

The result of the sowings effected during the last and the 
eurrent year is very encouraging in localities where the 
young forests could be saved from being burat over, especially 
in the case of Bowda, Katalee, Shengaum, and Nishnap 
reserves, which need not be sown any longer, but require to 
be protected from fire and cattle only for some time. 

The change which has been made in the appearance of 
some of the Ghat Forests, since they were subjected to a regular 
treatment, is conspicuous even to a casual observer. 

There the Hirda (Terminalia Chebula) trees naturally 
abound, and as they are likely to yield a handsome yearly 
revenue to the State, the Departinent was induced to put 
several eartonds of myrobolama in the ground, rosulting in 
the sprinkling of a uew growth of Hirdn in all ‘the reserves, 
and more especially in those of Shengaum and Guzapur. 

In a locality further enst, outside the above belt, where the 
hills have become perfectly bare, the ground for ‘sowing and 
planting had to be prepared a little more elaborately than was the 
case in the western part of the district. Here the simple method 
of sowing in pits and soed holes was followed with great snecess. 

‘As usital the Teak soed that was put into the pits before the 
commencement of the rains in 1879 germinated only on the 
setting in of the monsoon of 1880, as has been the ease with 
nursery sowings ; und at present about 75 per cent. of the pits 
Goutaia “obs o inors. seudlingas ‘The: seedo in, other pits are 
likely to sprout herexfter. Some time must, however, elapse 
before the result of the direct sowing can be compared with 
that of transplanting, aud we are able to decide which of the 
two systems can be adopted with most advantage, 

Of the ‘Neak transplants put out in the rains of 1879, 40 per 
cent, have survived without watering. ‘They are now growing 
six to twelve inches in height, and appear to be onl iently 
robust to warranta hope that they will push ahead without 
furthor assistance. 

As the Teak in its uatural state does not grow alone, it was 
intermixed with other species of a hardy and fast-growing 
charactor, such as Khair (Acacia Catechu), Jambul (Eugenia 
Jambolana), Palas (Butea frondosa), Wehola (Terminalia 
belerica, Siras (Albizeia Lebbek), Koombha (Careya arborea), 
Kajoo (Anacardium orientale), etc. 

Almost all of the above plants dried down during the hat 
season, and the forest subordinates, who were not familiar with 
the habits of different trees, felt ab first discouraged at what 
appeared to them a complete failure of their sowing operations, 
Tt was, however, oxplained to them that certain trees have the 
properties of throwing out new coppice shoots from their roots, 
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and that many of the plants, which they found to have been 
killed by froat or extreme heat, would spring up after the 
setting in of the monsoon. Of course precautionary measures, 
jack a losseniuge tHe-murfios;soil. and. covering it with grass 
and weeds during the dry senson, were required to he taken 
to prevent the soil drying too much, and to prevent the evapo- 
ration of the subsoil moisture, 

Tu the month of June last the plants, which once seemed to 
havo died, began to throw up new shoots to the astonishment 
of all the forest subordinates, and in the mouth of August 
last it was found that about 25 per cent, of the whole number 
of plants other than Teak have finally succeeded, and this is no 
doubt a very satisfactory result’ when it is remembered 
that the sowings were effected on a poor soil and that the plants 
‘wore not irriguled. Z 

‘Among the species selected a3 companions for Teak, 
Kajoo (Anareardium orientale) seems to be deserving of 
every attention for sowing in the forests. It is said to be a 
native of Brazil; but it is now quite naturalized in all parts 
of the Southern Konkan, where it is cultivated in groves near 
the towns, and round about the village temples. It ia atated 
in the Bombay Flora that the wood is much used in France 
for fine cabinet work, under the name “Bois d’ Acajou,” 
though it does not seem to be in use here in carpentry. 

The tree bears sweot smelling flowers succeeded by pen- 
shaped fruit of a yellowish red colour. A fine spirit is prepared 
in Goa from the fleshy peduncle by distillation, ‘The nut hangs 
‘at the end of the frait outside, and is about an inch long. It 
is edible and wholesome whew roasted, and forms an article of 
trade and commerce. It is said that these nuts are used for 
imparting a flavour to Mndeira wine, and that they are also 
known to yiold, by expression, an edible oil equal, if not 
superior, to almond oil, and certainly by uo meaus inferior 
to the ground-nat oil, 

‘The pericarp of the nut produces a black acrid oil, which 
possesses onustic provertias ‘This oil is appliod to thaber to 
prevent the attacks of white ants. 

‘An astringent gum is exuded from the trank of the tree to 
th extontoflive to twolve pounds annually, which require to be 
collected when the ap is rising. 

It ix said thatit forma a good varnish, and is peculiarly useful 
where the depredations of insects require to be guarded aguinst. 
It is said that in South Amorica boox-binders wash books with 
aaolution of it in order to keep away moths and ants. 

“Apart froin its being useful as above described, the tree appears 
to bo well adapted for cultivation on dry stony ground on account 
of its fast growth and hardy character. Vive hundred seed 
grains wero, therefore, procured aud dibbled into the pits and 
seed holes at the commencement of the monsoon season of 1879, 
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Almost all tho scads gorminated within a fortnight, and by the 
ent of October followiug the plants had grown up. from one to 
twa foot in height, and so firmly established themselvos by strik- 
ing deep roots, that. I find the pereentago of eastaltios, even 
under unfavorable eitoumstances, ia very emall indood compar 
ed with othor species similarly situated, 

The eubjoined statement will exhibit the area taken in hand 
during the current year for direct, sowing in addition to that 
sown over Inst year, and the numbor of pits and boles prepar- 
ed fur the purpose in different places :— 


Jaxascrmaran cron! B38 
Name of the Sut s 
Avision in ehh Bawance, 


are etual 


‘Malkapue ‘The casualties among 
Bowda the planta grown in 
Kureee 1880 willnot be ace 
Panhala 
Bhudagad 


The seeds aclocted for sowing in tho above pits and holos 
during tho year 1880 were the samo a last year, and in tho 
same proportion, with the exception of Kajoo nuts, which wera 
used in large quantity this time. Four hnndred thousand 
Kajoo nuts were put into the ground just before the advent 
of the last rains, They came up Iuxurigntly as usual, and 
the seedlings have now attained a height of from twelve to 
eightoen inches, and promise to grow with vigour. 

If the cultivation of the tree in question be coutinued for 
a further period of ten years on the eame seale as has now 
been adopted, and if the Départment succeeds to grow at least 
one hundred thousand trees every year, allowing 75 por cont. 
for casualties, ete., that is 25 per cent more than has beon 
found by the experience of last year (but thia has been done 
more for being on the safe side) while estimating the future 
yield, thera is every reason to believe that, while on the ono 

wd the cultivation of Anarcardium orientale will lead to 
augment tho resources of the State forest revenue by the sale 
ofits produee to a considerable extent like the Hirda nuts, 
on the other it will cover the present naked hills with vegeta 
tion, perhaps unequalled as far as beanty and productiveness 
is concerned, for the treo is very ornamental in appearance, 
and its cultivation easy, 

Considering the tree is both economically and commercially 
useful, the Forest Department will be justified ia estimating 
that each treo will at least yield, even under unfavorable 
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circumstances, four annas worth of produce, consisting of, 2s 
has been said before, nuts, oil, fruits, gum, eto. 

It appears that the cultivation of the Cashew-nut treo was 
never tried on tho barren hills in the Deoean, and there is 
every ronson to believe that this is the first time that it has heen 
tried for forest planting with such considerable success as to 
warrant farther experiments being made. 

One noteworthy fact to be kept in view in connection with 
the Cashew-nut tree is, that it hears fruits and nuts at the ago 
of five or six years, so that any speculation formed as to the 
value of its yiold must take into consideration the probability 
of such yisld commencing nf an earlier ago than is usnally 
the case with most trees. 

Tk is no donbé desirable that, wherever extensive planting 
operations are to be undertaken, it is better to adhere to the 
ayatem of direct sowing of seeds in pits and sced holes (even 
in the ease of teak sowings) on spots where it is to grow 
into a tree than to raise seedlings for transplanting ; but at 
the same time it must be remembered that it would bo un- 
desirable to do away with tho nursery system altogether, 
until the results of the two methods could be compared so as 
to be able to Iny down a dofinite plan for future operations. 

However, the oxperienco gained last year having shewed 9 
tendency to confirm the above opinion, an attempt is being 
made to gradually abandon the nursery system, instead of 
giving it up all at once, for the reasons already stated, Four 
new small norseries were, therefore, established during the 
rains of 1880 to secure planta for planting ont during tha 
ensuing rains, in which ‘oak, Chandan, Funas, and Pithe- 
eolobium Saman seed have been sown. 

A few Pithecolobium Saman plants, which the Forest Department 
raised in bamboo baskets in the beginning of the monsoon of 1879, 
were transplanted during the rains of 1879. Some of these 
have grown to a mau’s height during the course of one year, 
while the remainder were twice browsed down, and in one or two 
cases broken olf by village cattle who had ontered the planta- 
tion at night soon after the plants were put out, Tho cattle 
were seized and put into the cattle ground, but the growth 
of the plants was retarded by the injury done to them. They 
threw up fresh shoots with renewed vigour immediately after 
the setting in of tho rains of 1880, and are now growing 
capitally as if to make up the loss. 

‘The aggregate expenditure incurred on account of the above 
undertaking amounts to Rs. 3,225, which sum would 
appear very emalt indeed compared with the result obtained ; 
Lut it should be stated that a considerable portion of the work 
was done by the members of the regular subordinate forest 
establishment, and henco the small extra outlay. 
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Select Extrn-tropieal Plants readily eligible for Indus- 
trial Qulture or Baturalization, 
By Baron Ferp. von Muuure, K.C.M.G., &. 


‘Tris isan Indian edition of an Australian work which was 
some yenra ago widely circulated in India, and has, it sooms, 
boon ‘specially printed by the Government of India for circu 
lation. As an index of information regarding economic plants, 
it in likely to prove very useful, tliongh we are convinced that 
if the writer intended ‘bis work chiefly for Indian enquirers, 
it would have been better if he had visited India first. We 
have not had time to examine the book very closely, but here 
and there a few indications occur which shew that a greater 
acquaintance with Indian botany would have benefited the 
book, aud. made it really more useful. In the genus Acer 
we note that, while some space is devoted to the European und 
American maples, those of India are dismissed with a short 
note on Acer niveum, a Burmese species, and a remark that 
several others worthy of cultivation occur on tho moun- 
tains of India, Surely the common north-western species, 
A, pictum and A. caesium, and the beantiful north-eastern 
species A. Campbellii, probably the largest of the genus, deserved 
mention before the comparatively rare A. niveem. Some 
similar remarks might be made on the treatment of the Indian 

* oaks. We note that the author still persists in the old story that 
Absculus Hippocastanum, the horae-cheatnut of Kuropean gar- 
Gens, is a native of tho Himalaya. There are only two species 
as yet known in India—one is the common tree of the North. 
West Himalaya, 42. indica, and the other the beautiful 
AB, punduana of the swamp forests of Northern Bengal and 
‘Assam while 22. Hippocastanum, as may be seen at page 
104 of the “ Forest Flora,” has never yet had its original home 
definitely settled. 

In speaking of Arundinacea faloata, Baron von Miller talks 
of the stems “attainiug a diameter of only four inches”: we 
doubt if it ever, in the most exceptional cases, reaches one inch, 
while most of the stems we have seen must have had a diame- 
ter of even loss than half an inch. As for its reaching forty 
feet in height, we doubt if it ever goes much beyond ten. 
Talking of bamboos, we were rather amused to read under 
Bambusa arundinacea that its seeds are useful for feedin; 
fowls, ‘The fowls would have a bad timo of it if they depend 
much on bamboo seed for food, for the general fowering occurs, 
as far as is known, ouly at intervals of about thirty years, The 
wholo information vogarding bamboos is rather misloading, for 
instance B, vulgaris is spoken of as “the largo anarmed bam- 
boo of Bengal,” the fact being that B. oulgaris is not an Indian 
species at ull, and is ouly occasionally found in cultivation. 
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And how is it then that le has omitted it from the list at page 
302? Torning from the bamboos to the canes, we find the 
Intter reprosonted only by C’. montanus of Sikkim, a spocies which 
is now extremely rare and difficult to procure. No notice in 
token of the other good Himalayan kinds, of the common 
C. Rotang or the fine C. latifoling of Burma. 

If any of our readers are acquainted with the system of mann= 
facture of Tea as carried on in India, they will derive consi- 
derable amusemont from the perusal of the description at page 
54 of Camellia Thea. We will not discuss the statements there- 
in gravely printed, except to say that the author has yet to 
learn the meaning of such terms as “ Pekoe” and “ Souchong,” 
and to draw notice to the “Tea-preparing machine.” This must 
beu wonderful invention if it can do all that seems suggested 
by the writer ; if he ean put the green leaf in at one end, and 
turn ou¢ tea at the other, his machine ought to be a fine spe- 
culation t 

In the article on Sissu, Panjab forestera may be interested 
to hear that according to the statement of a Madras forest 
officer “in the Panjab artificial rearing of Sissu is remumera- 
tive at only fifteen inches annual rainfall with great heat in 
summor and sharp frosts in winter.” Baron von Miiller seems 
to have mada a great discovery when he says that our well~ 
known “Amaltas” tree, the eommon Cassia Fistula, has been 
“traced by Sir Jos. Hooker to the dry slopes of the Contral 
Himalaya.” : 

Curiously enough, the cocoanut palm ia omitted, while a 
place is found for Borassus and Arenga; and while describing 
alarge mumber of temperate fine lowering shruba, no notice 
at all is taken of the Rhododendrons. These are, however, mat- 
ters concerning plants of which in India we know something 
more, and wo Tg mp doubt that, as far as regards Australian 
and other plants, our veaders will find the book, as we have, a 
good book of reference, though it can novor hope to compete 
with such really good works as the “'Troasury of Botany.” 
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Invian Tunpentisus.—It is only recently that some of there 
hava been chemically investigated ; and itis now interesting 
to learn that the erude turpentine of Pinus khasyana from 
Barmah has been examined, with the result so far that the liquid 
or “oil of turpentine” obtutned from it, is remarkably pure and 
free from smell. . 

‘Vt has apparently an unusually great amount of action on 
polarized light, the rotatory power of © 200mm. column being 
about + 76° for light of refrangibility of the D line, whereas 
that of Fronch oil of turpentine is ouly 60°, and American 
oil 


1 30°, 
‘The oil from P. longifolia apparently has a much lower rota- 
tory power (13°). 

Wo understand that Sir J. Hocker has applied for larger 
samples for chemical examination, 

Perhaps some now hydrocarbon may be discovered: who 
knows ? 


Tap Kodza (Broussonetia papyrifera) is extensively cultivated 
thronghont the Eenpire of Japan, It thrives best on dry suuny 
slopes, and is propagated by enttings. About three years aro 
allowed to elapse betore gathering the first annual crop, which 
is done about November, by cutting off the shoots close to the 
ground, These are ent into short len: and steamed in huge 
iron pots, so as to loosen the bark. bark is stripped off, 
the oter dark-colonved rough skin is seraped off, aud used for 
the coarser qualities, and the finer parts are washed, kneaded, 
and then bleached in the sun. ‘The last is boiled in a lye, 
made from the ashes of buckwheat straw generally, to free it 
from gummy or resinous matter, and is then well pounded 
between stones or with mortars, some of which are worked by 
water in districts where anch power is to be obtained, ‘The 
fibres now being separated the knotty portions are removed, 
and tho pulp resulting is steeped in pnre water mixed with 
muailage, obtained from the bark of Hydrangea paniculata and 
the root of Hibiscus Manitot—Paper Makers’ Journal. 


s 


Ir appears that the climate of Bungalore and the higher 
parts of the Mysore plateau is better adapted to the Carob treo 
than that of the Panjab, Some pods, grown in the Lal Bégh 
gardens at Bangalore, were lately submitted to Mr. Baden-Powell, 
‘and two of these returned with the remark that “pods, equal 
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to these, had been grown in the Panjab,” are considerably 
below the average of the Bangalore pods. Indigenous seed 
from these Bangalore trees has, this year, been sown in the 
Government plantations, and some of it has gone west to the 
coffee planters, 0 that thera is every chance of the tree being 
thoroughly {ried in Mysore. The writer’s experience with 
plants raised from Enropean seed is, that they are hardy in 
Mysore, only when on good soil and in low-lying situations, 
Restricted to land of this description there is ample room for 
the economic planting of Carob as a hedge-row plant, and the 
value of the pod to the half-sturved cattle of the hot weather, 
and the totally starved cattle in times of drought, would be 
incalonlable. How the tree will acclimatize is a subject which 
admits of much speculation, and one in which it is to be 
earnestly hoped the facts will be recorded —K. H. 


Hers Conceawine Saws.—A saw just large enough to cut 
through a board will require less power than a saw larger, the 
number of teeth, speed, and thickness being equal in cach. 
The more tovth, the more power, provided the thickness, specd, 
and feed aro eqnal, There is, however, a limit, or a point 
where a few teeth will not answer the place of a large number. 
Tho thinner the saw, the more teeth will be required to earry 
an equal amount of feed to each rovolution of the saw, bat 
always at tho expense of power, When bench-sawn ave used, 
and the sawing is dono by a gauge, the Immber is often in- 
clined to clatter and raise up the back of the saws when pushed 
hard, 

‘Phe reason ia that the back half of the saw, having an 
upward motion, has a tendeney to lift and raise the piece being 
sawn, especially when it eprings and pinches on the saw, or 
crows between tho saw and the gauge, while the cut at the 
front of the nw has the opposite tendency of holding that part 
of the piece down, ‘The hook or pitch of a saw tooth shonld be 
ana line from one-quarter to one-filih the diameter of the saw 5 
one-quarter piteh is mostly used for hard, and a one-fifth for a 
softer timbor. For very fine-toothed saws designed for heney 
work, auch as sawing shingles, &e., even from soft wood, 
one-quarter pitch is best.—Afechanic. 


‘Wee seo that Colone! Pearson, formerly Officiating Inspector- 
General of Forests in India, has been recommending to Govern- 
ment that Forest Officers on leave should visit the works in 
the French Alps, which have been undertaken with the view 
of reclothing denuded areas and preventing lundslips. Colonel 
Penrson’s proposals, which we reproduce, have been accepted by 
tho Secretary of State, who states himsel! prepared to sanction 
tho deputation of Forest Officers for the purpose :— 
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Tam induced by tho Inte disastrous landslip at Naini Tal to 
do myself the honor of addressing you with a view, if possible, 
to the deputation from time to tims of any Forest Officers who 
may be at home from India on furlough to visit the works in 
the Busses and Hantes Aples (especially near Barcellonette and 
Embrun) with a view to the prevention and repair of similar 
givings-way of tho mountain sides in the Alps. There are 
Huge Iandalips in the Alps which have covered the vineyards 
and habitations for three to four kilometres along the bottom 
of the valleys, and have destroyed property to an enormous 
value, but which have been successfully treated by various 
works, and especially by planting the hills around and above 
them, thoroby preventing the water, when there is a heavy fall 
of rain, from forming a torrent, which is the main canso of 
these entastrophes. Soma of these landslipa muat ha three ar 
four times the size of that at Naini Tal, and it is impossible 
to suppose that the same means which have been effective in 
tho Alps should not equally succeed there. 


Tre gradual extinction of the forests in the United States, 
while no adequate provision is being made to replace them, 
ig again attracting attontion in that country. qn the Stats 
of New York wood is becoming scarcer and more inaccessible 
every year. In many States the forests on level ground have 
for the most part disappeared, and only remain on high hills 
and mountains, where they are not easily reached, Apart 
from the fires which make havoc of the forests, the large 
consumption of wood in various industries ia of itsolf sufficient 
to account for their disappearance. Some interesting infor- 
mation on this point is given by the United States Monetary 
Times. "Po make shoe-pegs enough for American use consumes 
annually 100,000 cords of timber ; and to make lucifer-matches 
300,000 oubie feet of the best pina are required every year, Lasts 
and boot-trees take 500,000 cords of bireh, beech, and maple, and 
the handles of tools 500,000 more. ‘The baking of bricks 
consumes 2,000,000 cords of wood, or what would cover with 
forest about 50,000 acresof land. Telegraph-poles already erected 
represent $00,000 trees, and their annial repair consumes abont 
300,000 more, ‘The “ties” of tho railroads consume aunually 
thirty years’ growth of 70,000 acres; and io fence all the 
railroads would coat 45,000,000dols,, with a yearly expondi~ 
ture of 15,000,000dols. for repairs.” In the meantime, straw 
lumber has becn manufactured to some extent in Kansas, 
and is said to answer the purpose very well. If this manu- 
facture comes into general use, it will to a certain extent 
relieve the prosaure on the forests—St. James’ Budget, 
February 1880. 
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Evrscts or Forrsy Dencpation 1s Wastenn Russta.— In 
consequence of the reckless and extravagant felling of 
timber that has prevailed throughout Western Russia 
during the greater part of the present century, several of the 
streams feeding the Dnieper have become dried up, whilst 
others contribute so little water to the great river that its navi- 
gation has already suffered serious prejudice, and is in somo 
fonions of its course threatened with absolute interruption, 
Rocks and sandy islands in’ great number, forming sections 
of its bed, may now be seen where a few years ago from twelve 
to fifteen feet of water hid them from view. As the Dnieper 
traverses and largely contributes to the prosperity of no fewer 
than nino Russian provinces, or “governments,” this falling- 
off in its dimensions and capacities is in reality ‘little short of 
anational eslamity, for which, however, Russian lndowners 
and the Mir have only to thank their own ignorance and 
amprovidence. Euormous tracts of forest abutting on the 
Upper Daieper have been within the last fow years completely 
denuded of trees, and the buge woods formerly covering tho 
districts watered by the Lower Dnieper, now for the most part 
arid steppes, vanished before the axe so long ago that men of 
middle ago scarcely remember their existence. Similarly the 
forest lands of the Beresina, Pripet, and Desua, three important 
feeders of the Dnieper, lave been laid bare by their boyar 
and peasant proprietors to such disastrous purpose that those 
ones broad and potent rivers have dwindled to insignificant 
streams, In tolerating such wholesale destruction of timber 
the Forest Department in the Russian Home Ministry 
cannot but have been grossly neglectful of the supervision 
and control which it is fully empowered to exercise over 
private ns well as imperial property throughout the Czar'a 
dominions.” —dJournal of Forestry, November 1880, 


Woop Purr axp Parenwagiva.—Two kinds of wood pulp 
are used in the manufacture of printing paper, respectively 
designated as “mechanical pulp” and “chemical pulp.” Any 
ordinary wood which is fibrous, free from knots and decay, 
and is easily disintegrated, is suitable for making chemical 
pulp, thongh the whiter tho wood and tho less acid it contains 
the better. The wood is cut into small pieces, diagonally 
with the grain, by revolving knives, just as logwood is eut 
for dyeing purposes. It is then treated with a super-heated 
bath of catstio alkali, then blenched, and_ afterwards subjectod 
to the same processes as are clean rags, In making mechanical 
pulp no chemicals are used-—not even lime. Any ordinary 
whitowood is suitable for the purpose, but poplar is preferred, 
although the dark heart is not used. The process of manufac- 
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1g is the most stupid that conld have been devised, yet 
it is cheap. Water power is used, and it is estimated that one 
cord of wood, with two stones or emery wheels, and_thirty- 
horse power, will produc the equivalent of from 1,000 to 
1,200 pounds of dry pulp per day, with the Inbour of three 
mon—one to attend to marking and sawing the wood, one to 
attend the stones, and one to look after the pulp. The wood 
ja used soon aftor it is cut, or, if seasoned, it must be steamed. 
‘The sticks aro pressed endwise against the stones or wheels, 
and with a plentiful supply of water they are literally ground 
to pulp, thus destroying the fibre, Unlike the chemically 
prepared article, this pulp is not allowed to dry before being 
used, The damp sheets are folded, packed in’ bundles, and 
sold, with an sllowance of 40 per cent. for the moisture. ‘To 
manufacture paper from it, the addition of some kind of fibre 
is ossential—say from 20 to 80 per cent., according to the kind 
of paper required. Good printing papor is made from the 
chetnical pulp without the addition of any other fibre, and the 
use of it is desirable im inaking even the best book paper. 
Some excellent book paper is made of 40 per cent. of this pulp, 
and the printing paper now boing used by the government ie 
made wholly of white spruce pulp. Machinery of the capacity 
for making say 7,00 pounds of rag paper por day will turn 
out from 12,000 to 18,000 pounds per duy, if 40 to 50 por 
cent. of pulp is used At the present time chemical pulp is 
almost as expensive as rags in manufacturing ordinary printing 
paper.—Philadelphia Record. 
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Ghe Mulberry Tree as a source of Sood far Silk- 
‘Wlorms. 


By C. H. Lzpre, F.R.G.S., M.RA.S, 


‘Wuen I commenced this little pamphlet I had not intended 
enlarging upon the Mulberry Tree, but as the subject grow 1 
begun to think that a few words on the food-supply, whilst yet 
on the trees, would not bo out of place, though in the standard 
Fronch Works on Silk-Worm Rearing the Mulberry finds but 
little attention given it. Gradually I came to the decision 
that, as the experiment, in the interests of which this pamphlot 
is published, is to be undertaken and in part carried on by in- 
experienced though enterprising people, I ought to devote a 
considerable portion of the pamphlet to the Mulberry, to assis 
the enterprise from the very beginning as much ‘as possible, 
Then, remembering the great deurth of scivntific classification, 
or perhaps it would bo more correct to. say tho over-classifica~ 
tion of the different so-called varieties of the Mulberry troa, and 
remembering that as a food-supply for worms local’ conditions 
require special attention in selecting the most suitable kind of 
Mulberry tree, I began to fear that I might only create con- 
fusion in the mind of tho reader, and possibly distrust or want 
of confidence in the experiment, and thus commence by pre~ 
judicing poople against what it was my very object to attract 
them in favor of, viz. Silk-rearing in Northern India. This 
F feared the more as, knowing there had been no scientific or 
technical attention paid to the special local conditions, 1 should 
be powerless to name what varieties should be planted and in 
what manner cultivated. Then, on further consideration, J 
decided that it was best to place the whole subject fairly before 
the reader to the best of my ability, in the certainty that those 
who would have been happy to blindly follow a leader, on his 
simple statement, would not be deterred from starting on a 
track of their own when attracted by the desire to succeed, aud 
guided by the light of their own experience, assisted as’ much 
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as I can assist them by what information I con afford of the 
manuer of proceeding in other countries. 

I thus leave them free choice to select any or all of the dif- 
forent systema employed and free to compete with each other 
for the greatest share of success. 

Lwould merely mention in passing that Tea began under 
similar conditions, and its present position amongst the Indus- 
tries of India justify me in hoping that sufficient enterprise 
will be shown to give soriculture a fair chance of developing 
the great future I feel certain would, in that case, open out for 
it—a futuro that cannot but be tempting to owners of land in 
suitable localities, when it is remembered that the whole year’s 
labour is condensed into two months, from which profits should 
be obtained quite equal to what the majority of Tea companies 
can show after working throughout the whole twelve. 

‘When it is remembered too that, so far as Dehra Din is 
coneorned, and possibly Kangra Valley also, the silk-season 
Happens just at the Toa-planters’ slack time, when Inbour is 
usually ‘plentiful, and that silk-rearing may be undertaken 
without clashing with the interests of their Tea-plantations, 
and serve indood a3 a means of finding employment and #0 of 
retaining or the Tea-season, what might otherwise for the time. 
prove surplus labour, surely many owners will be found anxious 
to fathom the merits of such a tempting investmont. ‘Then, 
again, many muat own land unsuited for Toa, yet possibly per- 
fect for Mulberry cultivation. 


There are many so-called varieties of Mulborry trees, and 
many more sub-varieties, and these are in somo eases known 
by different names among botanists. It would bo practically 
niscless giving all the names of the various kinds here, and 
would only lead to confusion and a uscless enlarging of this 
little monograph. 

In order, however, to prove that I am not thus trying to 
shirk the trouble which might be thought was my object in thus 
omitting what somo might think an important piece of infor- 
mation, I will just give a few examples of the confusion that 
exists amongst botanists, &¢., and thus leave the reader to see 
for himself how little good would come of mentiouing all the 
so-called varieties. 

Firstly then, Dr. Brandis in his Forest Flora of North- 
West and Central India, says on page 408, speaking of tho 
Mulberry tree: “The chief product of this tree, however, in the 
* Punjab, Beluchistan and Afghanistan, is the fruit, of which 
“ thore are many varieties, sweet and acid, and of all shades of 
 eolour; from white to a deop blackish purple. ‘The lange white 
“ Tand of the Poshawar Valley (Shah Tit) is ono of the best. 
“Tho following kinds are cultivated in Beluchistan, secording 


FOOD FOR SIT.K-WORMS, 3 


“ to Stocks : Siak, colonr black ana white mixed 3 Bedana (secd- 
less) ; Pewandi (grafted), with delicious pearly amall whito 
“ fruit; Shah Tet (Royal Mulberry) ; Khar Teé (Jackass Mul- 
“borry.) It remains ‘for further inquiry on tho apot which of 
* these varieties should be classed under tt alba and nigra, and 
“ it is not impossible that it may, in tho Punjab and Afvhunise 
“tan at least, be found impracticable to maintain the distine- 
“ tion between the two specios.”” 

‘Then again in describing Aorus indiea, Dr. Brandis says, page 
408, of iis Forest Flora: Leavos pubescent when young, 
rough afterwards, with minute round raisod dots, &e, &a.,°* 
whereas the late Dr. Roxburgh, in his Flora Indica, page 659, 
says of the leaves, in describing the aame troo: “ Smooth'on both 
sides 1+ 

‘Then again Dr. Brandis, on pago 408, sponking of Morus indica, 
saya: “Dr, Stewarc considered chis as merely a variety of 
5 alba;” and on pago 409, speaking of its habitat, names Japan 3 
yet in the Report of tho Italian Commission to Japan, as quoted 
later on in this pamphlet; it is distinctly asserted thoro is 
no White Mulberry in Japan! Roxburgh gives 7 varieties, 
Count Dandolo 18, and Dr. Brandis, probably recognizing the 
impossibility of distinguishing what may now simply bo the 
effects of cultivation, leaves most of his varieties unclassed, 
botanically spenking, as quoted above. Then, again, tho dis. 
tinctive marks between the Black and the White Mulberry are 
80 very slight, and the uncertainty that must exist when 
trying to decide from a specimen whether such distinetive marke 
in tho specimen under observation are permanent characteristics 

. of the tres to which it belonged, renders true classification 
particularly difficult, save pothaps to 9 local observer well up in 
the special atudy of Mulberry trees, This difficulty again is 
not diminished by tho fact that there are four kinds of White 
Mulberry in the matter of colour of fruit, two kinds bearing 
white or whitish fruit, ono red and one black! Dr. Brandis, in 
the quotation I have given above, gives tho Shah Tit ax one of 
the beat for fruit in the Peshawar Valley. This agrees with the 
native opinion in the Dehra Diin, which also gives the preference 
to the leaves of the Shak iit for food for silk-worms; where- 
asin the Gurdaspur District of the Punjab the natives, accord- 
ing to information conveyed to me, prefer the fruit of tha 
Bedana to ent aa being sweeter than that of the Shak Zve, 
although the latter bears tho largest fruit, In the Gurdaspur 
District, too, they prefer the leaf-of the Bedana and the Khatle 
Dit to that of the Skah Tut, as being more tender forthe worms, 
although they say, that whon within eight days of spinning 
their cocoons the worms seem to take as readily to the Shad Tut 
as to the others. 


© Those italies are mine—O. H, 1. 
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I think I have sufficiently exemplified the reasons 1 have 
given for not going too minutely into a deseription of varieties. 
t seems a great pity that a tree that might some day prove of 
auch importance in parts of India, as not received the attention 
of really scientific botanists, which it unquestionably merits. 


Since the Mulberry tree first became cultivated in France for 
sericultural purposes, idens as to the different kinds thought 
hest snited have been subject to several changes. Morus nigra, 
HM. multicaulis (sometimes called Philipine, Philibert, Perrotet) 
and Morus alba have all been in favor, the latter having kept 
it finally. The multicaulis is considered as a variety of Mf. 
nigra, and has two sub-varicties. It gives the earliost leaf in 
spring, but its leaves are too aqueous to bo of the best for seri- 
culture, 

Tt is my impression that we must not look to following any 
established or fixed rule in planting merely on the experience 
of European rearers; the kinds of Mulberry they have decided 
snitod their climate, soils and seasons the best. 

From what information I have been able to gather, there 
seems no hard and fast rule to go by, and we must look to ex- 
perience under our own conditions, of climate, soils and seasons, 
and the preference shown by tho worms, to point out to us our 
host variety or varicties for planting to enit our conditions, 
One thing is quite evident, and that is what suits one silk-ronr~ 
ing locality will not always suit another, and this endorses my 
opinion that, as we have hithorto had no scientific experience of 
sericulture in Upper India, leaving out Bengal, we must act on 
our own judgment, and by carefully working out statistics, 
learn what suits our circumstances the best, Even what may 
bo best for the Gurdaspur District of the Punjab may not be 
the Lest for Dehra Dtin, and indeed from my present meagro 
local information I am led to understand that such difference 
‘botween the two places does exist in the matter of suitable 
Mulberry trees. 

To assist you in coming to a conclusion for yourselves as to 
the best kinds to plant, after you have had some experience of 
different varioties, the following are the points to decide you in 
favor of # particular kind of Mulberry; and if yon ‘find a 
variety giving you all these characteristics of a suitable tree, 
you may have confidence in planting that variety. T eannot 
do better, I think, than give you a translation of a chapter from 
Count Dandolo’s great work on silk-worms, as being one of the 
very. best authorities :— 

@ Notwithstanding what authore have been able to say at 
differont times, it is now demonstrated that the only leaf which 
is suitable to tho silk-worm* is that of the White Mulberry. 


© ta Burope be must mean, as in Japan they only use 3, nigra, 
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The first silk-worms which were reared in Europe were 
nonrished with the leaf of the Black Mulberry, the only kind it 
appears which was cultivated then, notwithstanding that it was 
known the White was being cultivated* in Groece, 

“ However, it was not long before the cultivation of this latter 
variety was introduced in all the temperate regions of Europe. 

“This Malberry presented three advantages over the Black ; 
firstly, that of being able to use the leaf sooner, and conse- 
quently avoid tho feeding of the silk-worms being prolonged 
too far into the hot season ; in tho second place, that of giving 
much moro leaf in less timo; lastly, the quality of the leat 
produced the quality of silk most approved of by the manufac- 
turers, not that the quality of the silk depends soldy upon 
that of tho food, as it also depends upon tho temperature in 
which the worm has been reared. 

“ As there exist several varieties of Mulberry, one may sup- 

se that these differences should exercise a greater or less 
influence on the prosperity of the silk-worm.t 

“Tn effect there are five different substances in the leaf of the 
‘Mulberry :—~ 

(1et.) Tho solid Parenchyma or fibrous substancos ; (2nd.) 
‘The colouring matter; (3rd.) Water; (4¢4.) Saccharine mat- 
ter; (5th.) Resinous matter, 

“ The fibrous substance, colouring matter, and the water, sava 
as much of the latter as serves the wants of the animal, are 
not, properly speaking, nutritives of the silkworm. 

“The saccharine matter is that which nourishes the insect, 
which makes it grow big, and which forms its animal sub- 
stance, 

“The resinous mattor is that which separates itself gradually 
feom the leaf, and which, attracted by the organism of the 
animal, accumulates in it, purifies itsolf, and fills insensibly 
the two reservoirs or silk-sacks which form an integral part of 
the silk-worm, 

“ According to the diverse proportions of the elements which 
constitute the leaf, there results that cases may preseut them- 
selves in which a larger weight of leaf may prove less profit- 
able to the silk-worm, as much owing to the want of nourish- 
mens as to the waut of silk-produciag material. For example, 
the leaf of the Black Mulberry, hard, coarse, tenacious, which 
is atill given to silk-worms in some of the warm countries of 
Europe, such as in diverse places in Greece, Spain, Sicily, &e., 
produces a silk very abundant, of which the thread is very 
beautiful, but coarse, 


‘4 The goographienl error of uot allowing Greece to bo in Ruropo i of no conse 
acne ad ld not baled to reuse opsion agunat Caust Daadolo® Stor 
Stion'on lis pt abject 

"And aa {lore aro several varieties ofsilk-worms, why should not each vatioty have 
italown quality of fod? One doce not ford all kinds of Horses alike, or tue sume’ Ta 
alerentelinatey —C. HL. 
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“Tho leat of the White Mulberry, when planted ‘in high 
grounds, exposed to cold and dry’ wind, in light soils, gives 
generally an abundant crop of silk, strong, very pure, and of 
a beantiful quality. 

“The leaf of this samo Mulberry, planted in damp places, on 
flat lands, in fat rich goils, gives a little less silk, leas beautiful 
and less pure. 

“These are the most general differences ; there are others rela- 
tive to the topography of the country. 

“The less the leaf contains of nutritive substance, the more 
the ailk-worm must consume to arrive at its development, 

“Tt results from this that the silk-worm which*consumes a 
large quantity of innutritious leaf, must be more fatigued and 
more in danger of falling ill than tho one which eats less loaf, 
but of a more nutritious kind. 

Aa much may ba said of the leaf which, although having 
nutritive parts, contains little resinons substance. In this case, 
tho silk-worm eould nourish iteelf well and become large, and 
at the same time not prodnca a full “ fleshy” cocoon well 
covered with silk, and strong, that is to say proportioned to 
the weight of the worm, which happens sometimes owing to 
bad seasons. 

“ Notwithstanding all this, my experience proves that in a last 
analysis, all things being equal othorwise, the qualitios of the 
Innds produce a really very small difference on the quality of 
the leaf. ‘That which willbe always truo, is that the ennsa 
which influences most tite fineness of the silk is the degreo of 
temperature in which the silk-worm is reared. L have already 
snid it above, and I shall demonstrate it in the latter part of 
this work. 

“Not only must you note the differenco in quality which 
there ia, in general, between the leaf of Mulberry trees placod 
in lands of different nature, and plucked in different sensons, 
‘put also the difference which you find between the leaves of 
different kinds of Mulberry trees planted on the same site, I 
jtave found, for example, that with equal weights of leaf, tho 
Jeaf coming from the large-leafed Mulberry was a little less 
‘nutritious, 

“I have observed that, after that one, comes the Mulberry 
which has large enongh leaves, plump, and of a dark green 
colour. When these Mulberry trees aro not exposed to & dr 
air and in Hight soils, they become very well covered with loaf, 
but they have not’ much material for making silk. Tt seems 
that nature finde it easier to produce a leaf which abounds in 
nutritive substance rather than in a resinous or silk-making 
substance, 

«J find that the best leaf of the Mulberry, no matter of what 
kind, is that which is called “double” ; it is small, little, suc- 
culent, of a dark green, shivy, and contains but little water, 
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which is ensy enough to find out by drying it: the tree, to 
commence with, furnishes a large quantity. 

be Gonorally the rearer is fond of those kinds of Mulberry trees 
which give the heaviest leaves, or the Jargost, without think- 
ing that it is neither the water nor the fibrous tisue of the 
leaf which nourishes the silk-worm and renders the cocoons 
weighty, but in reality the substances 1 have named above 
instead. Here we must remember another observation of fact : 
it is under equal conditions the old Mulberry trees produce 
always a better leaf than tho young tres. Much better in- 
deed, aa the trees become old, of whatovor kind they may be, 
their lonves becoming always srualler and smaller, they improve 
0 much that they finish by becoming all of ona single quality. 

“Up to now I have heard talk of the leaves of grafted Mul- 
borry tress. ‘The leaf.of the naturally grown Mulberry is that 
which, in equal weight, and under the same cireumstances, 
contains always a much larger quantity of nutritive substance 
and of silk-forming material. 

“This leaf, in considorably Jess quantity than that of the 
grafted Mulborry, gives nevertheless better results, I do not 
know that any one, up to tho present time, has made an exact 
comparigon on a large scale on this important point. 

“Another comparison which should fix the attention of Mul- 
berry-cultivating proprietors, is that tho grafted Mulberry, 
especially when old, produces a much larger quantity of White 
‘Mulberries than the natural-grown ono.* 

“This fruit which, in general, the worm doesn’t eat, forms 
none the less a portion of the weight of the leaf which the 
producer buys or sells. Notwithstanding this there are strong 
reasons for preventing the general use of the natural grown 
leaf, i.e., from trees not gratted. 

“Tho worst leaf obtainable from the Mulberry, and one that is 
always disastrous to the silk-worm, is that which is covered 
with manna, an evil state which comes from sickness or an 
‘excess of health in the treej. I should nover advise any ono 
giving such loaf, except in ease of pancity of supply ; and then 
it should be well washed and dried with care. 

« Leaves marked with rust do no harm to the worm, But it 
has the serious inconvenience of incroasing greatly the refuso 
on the roating-shelves, A large number of Mulberry trees can 
be goen attacked by this diseaso, particularly when they are in 
damp lands or in ill-ventilated places. ‘The worm eats this 
leaf as well as that which is healthy ; the only differonco is, that 
it only chows the healthy part, avoiding carefully that which 
ia “rnsty.” Thoso who lave no other quality of leaf are 


* As usual of cours, as the nutritive power doereases, the reproductive “ instinct” 
increases, 
“Thego racgons aro not of weight for Todia. 
‘Might not this como from the deposit of some insect ? 
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obliged to give it in larger quantity, in order that the worms 
should not fatigue themselves in secking their food. Those 
insects would suffer if they wore given leaf damped by rain 

or dew to eat, What- 


Teaco can be any diol by bring spread co ever may, bo tho leaf 
withoriag cheoges om ons ay. toches is yi 

Thick, and turaed over ovory Balfour care ing that is given to the 
{ated not tp brue te leves and not to low efter silk-worms, the groat- 


withering, hosting, or formentation to er 
Sana esi, cfomentin ts Soing 77 ost care ‘should bo 
‘possible. taken to prevent heat- 


jog, or fermentation, 
cither in the plucking, or in the storing of it, beforo giving it 
to the worms. 

“A high degree of fermentation changes for the worse, more 
or less, the nutritive substance of the leaf, which then becomes 
lees nourishing. The leaf should not be left for long pressed 
in the baskets or cloths in which it is carried in from the 
plucking. 

« Leaves are easily presorved two or three days in cool places, 
if they area little moist and protected from the air, as in 
collars, godowns, ground floors of bungalows, é&c., provided 
they aro not too stacked, and are turned from time to time. 
They must bo provented from losing thelr freshness owing to 
too much dryness in the place where they are kept, or by too 
much air; they rot also from too much damp and from being 
too stacked. It is very advantageous to have a suitable place 
to preserve the leaf two days, and even three in caso of 
necessity.” 


In selecting your varieties of Mulberry, look out for the 
following conditions :—the produce of leaves; the produce of 
silk from a given quantity of leaves ; the facility and rapidity 
obtainable in plucking the leaves; the power they have of 
retaining their freshness for moro or less time. The nourish- 
ing and silk-produeing qualities aro of cours evident by com- 
paring the produce of silk from given quantities of leaves, as 
explained already. Look out for the varieties preferred by the 
worms themselves, as they show marked preference tor certain 
Kinds, and this may show different, rostlts in different soils, 
lay of lands and climates. ‘Take care, however, that tho ago 
of the leaf given is consistent with the ago of the worm to 
which it is given, or your conclusions will be based on false 
data. In thia, as throughout tho whole process of sericulture, 
treat the worms ag though they have habits which nature has 
intended for them, and don’t try to change the course of nature 
hy trying to change these habits in any way. Find out their 
natural habits, and try and facilitate their work of making silk 
for you, by giving them as little other and useless work to do 
as posible, hence the desirability of giving them the best loaf 
obtainable. 
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Mark the time of year ench variety of Mulberry comes into 
Jeaf, and always have a small proportion of early ones to bogin 
on, and thus enable you to commence rearing as soon as dan- 
ger from frost to the leaves is passed, and so avoid carrying 
the rearing on into the hot weather. 

From a French Work I extract the following ;—The Mul- 
berry growa in all soils, but its vegetation is more or loss 
vigorous, and its leaf is more or less good, in each. It only 
refuses to grow in marshy lands, foo calcareous, too superficial— 
and contoquently too dry. It’ allows the use of arid, pebbly 
slopes (not of course situated on continuous rock). Its pro- 
duea thera is not abundant but of excellent quality. In rich, 
frosh deep evils its loaf is too watery, 

“It is multipliod by sowing seod, by budding, by layers, and 
by cuttings. 

“By the first means the most vigorous plants are obtained, 
the most durable, and those that resist drought the best. 

“Budding gives trees more productive in leaf and of a moro 
rapid growth. 

“ Layers produce a more certain success than budding, but a 
sufficiently large quantity cannot be obtained from the same 
area. 

«Lastly, cuttings, less prompt and less sure than seed-sowing 
or budding seldom succeed save with the varieties multicaulis 
(Philipine) Hybrid and Zhou ; they are chiefly usod to obtain 
dwarf? or ‘ middle-sized’ trees. 

“« Dwarf? trees and ‘middle-sized’ trees refer in French 
to systems of cullivating the Mulberry, ¢9., they have 
‘full-sized’, ‘ middle-sized, ‘dwarfs, and‘ hedges,’ represent~ 
ing each a different system of planting and of cultivation. 


Pruckixa. 


On the method of plucking I translate the following :— 

“Plucking commences in the morning, after the dew has 

dlappeared, and it should be given up at night as soon 28 the 
mist falls, and should not go on during rain. 

«Por trees of any size ladders should bo used. The placker 
furnished with a bag or sack attached to his waist and kept 
open by a piece of circular wood, or wooden-hoop of an old 
cask, monnts his ladder, seizes successively each shoot by its 
base, and “slides his and rapidly from below upsrarde, detacon 
thus’ without trouble all the leaves which he then places 
in his sack. ‘When this receptacle is filled, it is emptiod intoa 
cloth placed in tho shade or covered with another cloth, When 
this in tnrn is filled it is tied up by knotting the four cornors 
and carried at once to the rearing-shed in order not to allow 
tho leaf to wither.” 


‘* Tho Jepanceo do not believe in this, aa being bad for the tees. See trauxlation 
Inter on, 
2 
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Prosira. . : 
On the manner of pruning I translate the following :—~ 

“ As soon as the cane ‘over, all the shoots, which pave the 
eaves that have been plucked off, are pruned just above the 
last two buds nearest the baso; this is the Summer-pruning. 

“The treo brought up or roared with 12 to 25 branches 
always retains its primitive goblet shape. In the following 
spring (in Ludia thisshould probably be about the end of Decent 
ber) all the poor looking twigs are suppressed, and those too 
nee each other. thinnel out; all the dry twigs are taken 
off, and the loaves that have come on tho shoots, two and two, 
which have grown sineo the Summer-pruning.” 

‘This, of course, is purely a Utilitarian process. 


I translate the following account of the Japanese treatment 
of Mulberry trees from a “Report on Sericultural Studies * 
made by an Italian Mission in the interior of Japan, dated 
Yokohama, Ist July 1869, and quoted by that great anthority 
on the Disonses of Silk-worms. M. L. Pasteur, F.R.S,, and 
member of the Institute of France, from the Revue Universelle 
de Sericulture ; September 1869 :— 

“The Morus alba, or White Mulberry, does not oxist in 
Japan, where thoy only know the Mulberry tree bearing® 
black frnit, with a leaf sometimes round sometimes indented. 

“T¢ia found everywhere, the length of the lanes, on the 
banks of canals and in masses clumped in the middle of culti- 
vated fields, It seldom grows higher than 9 ft. 9 in.; the 
Japanese cultivate it ondinaril in thickets, and they cut off 
ihe branches atthe level of the ground, covering then the 
roots and manuring them, either with human manure or with 
the sweepings of the rearing-sheds dried firat in the aun, ‘The 
same manner is used for trees allowed to grow to ‘ Full- 
size, and in that case they spread it on the land round tho 
trunks of the trees. 

“The reproduction of the trees is not obtained in Japan from 
seod but by suckers. In spring they cut down to grotnd level, 
a plant about 8 years old at least, from the lower trunk, and 
roots recovered with earth spring up the new shoots. ‘These 
again, in the following autumn, are cut at the trunk and 
serve to form new plants which are manured with human 
night soil.” 

rom the work of a Swiss gentleman whom I knew years 
ago when in Japan, when he was engaged in business thera in 
tile purchase of silk, T translate the following, which may be 
taken for what it is worth, as coming from a so-to-speak amateur 
source :— The cultivation of the Mulberry (in Japan) is rare 


# Not that this ia a siga of ita Lelousing to AL. nigra. 
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in the neighbenthood of the sea, whother it Le that the Japanese 
think such situation unfavorable to the tree, or perhaps owing 
to the conditions of the soit. 

A soil somewhatsandy, mixed with earth and slightly damp, 
is regarded as very appropriate to this culture, such as the 
banks of streams, and places whero water runs easily. The 
Mulberry in Japan thrives best in the ‘dwar! state; the 
head of the trunk hardly rises a foot above the level of the 
ground, and the branches ‘reach about three or four feet only 
in height. It is said that by this system the leaves become 
more tender and more suitable to the health of the worms. 
Rarely they allow a tree to arrive at its full growth, however 
it may offen be seon about five feet high. Thoy ‘carefully 
remove surplus branches which might make, the foliage too 
dense ; and they carefully provont any setilemout of birds or 
insects in the trees, When tho trees havo reached forty years 
of age they aro torn up and replaced by young ones. 

«The propagation of the Mulberry trees is carried on in the 
three following ways: By Seed sowing they carofully wash 
the fruit, mix them with wood ashes, and plant the mixture ; 
by plants in utilizing to this end the young branches * and. 
proceeding as in Europe. These two ways aro but seldom 
employed; the most extensively adopted is tho propagation 
by layers (Marcottes). This is done towards the end of June, 
by bringing down tho branches of a dwarf tree, and partly 
covering them with earth to make them take root. Ten months 
afterwards the plants thus obtained are transplanted into a 
site, manured and propared for their reception, whore they 
remain temporarily for one year, and from whence they pass 
to their final destination. A year after this transplanting thoy 
commence to uso the leaves for feeding silk-worms. 

“The manuring of tho trees takes place several times through 
out the year, 

“Budding is nowhere employed so far as we could find out, 
though it is spoken of in certain old Japanese books. To 
feed the worms they cnt the branches 30 as to Jeave a sharp 
clean end, the leaves only being plucked off at the honse. 

“The Japanese believe that 1t injures the tres to pluck the 
leaves direct from the tree on account of the wounds it 
‘causes to the stem. 

« All rearers do not own their own leaves. Many of them buy 
their leaves at the special market for this business. The sellers 
bring their leaves to the village in the morning, and offer them 
down the principal street, in the shade of tho houses. Prices 
vary considerably according to the quality and state of the 
trees; sometimes 4 bous, other years 12, 16, and even more 
per horse load of 200 cattios, 1 Bou is equivalent to about 
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9 anoas; the catty to 1f Rnglish pound weight.) Planta- 
tions of Mulberry trees, properly speaking, are only found 
near Yonésawa and Onéda; elsewhero they are usually in 
groups, moro or less extonsive, along hillsides and streams, so 
‘that they give an idea of being quite a second rate cultivation.” 


French statistics relating to Mullberry enltivation, 

The following few statisties may prove interesting to seme 
as showing how important the dimensions of Mulberry eultiva- 
tion may become to a country suited to it by nature. 

In tho Cevennes near Vigan (Gard) France, some Mulberry 
trees of “ fallesize” kind planted about 23 fect apart in quin- 
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say averaging 57; kilos per annum each tree, or roughly taking 
1 Kite, to equal 1 seer 2 chittacks, say 65 seers per annum each 
treo; taking from this 15 seers for loss and waste, leaves 50 
seers or at above distance apart 102} maunds of leaf per 
aera, One chittack of eggs ot “soed” should require 40 goo 
trees of 50 seers eack tree, or sny two chittacks of “seed” 
would require an acre of such trees, planted ‘as above, 23 feet 
apart, ‘Two chittacks of “seod” should produce 34 maunds of 
green cocoons worth Rs. 30 per maund, if good, or value 
of one acro’s produce planted as above, Rs. 93-12-0. But this 
planting at sucha wide distance is to allow of cultivation of other 
cropa betiveen the trees, and out here where the land would 
probably be given up entirely to Mulberry cultivation, on the 
spots sot apart for it, 12 feet by 12 feet, 13 feet by 13 feet, 
or ut outside 15 fect by 15 foct, would probably be the dis- 
tances found amply sufficient, as large trees aro undesirable 
owing to the difficulty of plucking. 

If then the acre bo planted about 12 feet by 12 feet, one 
acto should produce about 12 maunds of green cocoons, value 
Rs, 80 por maund, if good, or say total value ‘of ono 
acro’s produce would be Re. 360 per acre! What. other 
eultivation can offer such a raturn for only two months’ work 
in tho whole year? off land unfit for almost any other crop! 
Of course there are risk in this as in every other pursuit 
depending upon circumstances over which man has no control, 
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In this climate, however, and with such snitable conditions as 
there are to hand, the very home of the Mulberry (unlike 
France to which it waa exotic) and with freshly imported 
healthy “seed,” tho riske of sericulturo, apart from the faults 
of carelessness and inattention, should be reduced to tho 
minimom, 

‘Tho following figures illustrating the hugo proportions the 
industry attained in France before ita collapse, show how 
valuable it is toa country, and what temptations it must havo 
offered ever to reach stich figures, Especially remarkable too 
when it is remembored that only a portion of France, not 
one-half I believe, is suited to the industry from climatic 
causes, &e. 

In France then, im 1852 there were 69,687 acres under 
Mulborry trees. 

Iu 1882, i.¢,, 10 yoars lator only, it was nearly double, riz, 
121,542 acres! 

In 1852 they counted 17,762,906 isolated Mulberry trees, 
and over 7,264,000 yards of "Mulberry hedges for silk-worm 
feeding, or say ovor 4,127 miles of Mulberry hedges. 

Tn 1852 the amount of leaf sed by rearers was about 
5,700,850 maunds, or efy roughly 456,068,000Ibs,, or over 
208,600 tons, representing in valne Fres. 33,506,018, or say 
roughly at 2 fres. per rupee, Rs, 16,754,509 for leaf alone—a 
sum which has graduaily been decronsing year by year with 
the ruin that has fallen upon sericulture in France, from disease 
amongst the worms, the effects of the war and other enuses. 

This fabulous sum to be thrown direct into the hands of 
peasant proprietors, and their labourers, is surely enough to 
tempt any Government Incky enough to own suitable land and 
climate, to exert every possible effort to almost force attention 
to such a promising industry, the more especially aa it is now 
hardly case of competing with France, since tho industry is 
almost destroyed there. It is merely a case of replacing here 
and under much more favorable auspices, when cheapness of 
Jabour and suitability of climate are taken into account. And 
this part of India, unlike Bengal, can, I firmly believe, produce 
silk of equal and possibly superior quality to the average best 
qualities produced in Franee, at a much less cost in every 


way. 
: Bengal silk being very inferior in reputation has, of course, 
suffered in the “had times” of Inte years, but with’ the quality 
of cocoons obtainable in the north west of India, in the Sub- 
Himalayan country, at the cost they should be produced at, 
thore should always be ample margin for the play of markets 
without fear of loss, once the trees are fairly into bearing, and 
planted with a viow to economy in carriage of lenf—n most 
mmportant item for consideration, and one I cannot lay too 
much stress upon, 


14 THE MULRERRY TRUE A8 A SOURCE OF FOOD FOR SILK-WoRss, 


Plantations must ba near the rearing-sheds to ensure econo- 
mical working, and freshness in the leaf. supplied to the worms. 
To Enropeans therefore desirous of taking up tho experiment, I 
would offer the advieo that they leave room for their tearing- 
sheds on their Mulberry plantations, and ask them to bear in 
mind that many small rearing-sheds are better than one large 
ono, as large masses of worms, whon collected in one place, have 
been found to run greater risk from disease than smaller col- 
lections. 

Leave the sites for the houses running North and South, and 
the door end to be at the North, so that tho sun’s rays can 
never entor by the door and scorch the worms. The front of 
the house should face the East. 

Long before the trees are ready, however, T hope to be ablo 
to offer Part I of this little pamphlet to those whom it may 
interest, and which will treat, on the best arrangements, for 
rearing-sheds and on the feeding of the worms. 

Before saying, an revoir, L would mention that I have taken 
no noties of the Bongal system ns from climate, &., I trast 
rearers here will be able to employ a very different class of 
worm, and follow Japanese ot European systems rather than 
that of Bengal, if they do not have to strike out a lino for 
themselves, as this will be the enrliest crop in the world of the 
elas of worm I hope they will succeed with. 

In concluding Part Tof this pamphlet I would point ont as 
an encouragement to Europeans thinking, yet hesitating, about 
attempting Mulberry planting with a view to sericulture in 
proper time, that Messrs. Lister and Co., who have taken this 
matter up with such energy, good will and hope for the future, 
ara ready to supply the want that has hitherto actedas a serious 
check on the advance of this industry in the North West of 
India (I include tho Panjab and Kangra Valley) viz, that of a 
local market. 

‘There need bo no fear of there ever being 2 case of produc+ 
tion exceeding the demand of the said market, as Messrs. 
Lister & Co. havo their agents ix every silk-growing country 
inthe world to assist in collecting sufficient for their vast 
requirements, and enterprise here vill never prota speaking, 
bo able to produce collectively more than’ Messrs. Lister anc 
Co, can take with pleasure, and at rates that will pay the rear- 
ers handsomely, always provided, they in return make a busi- 
ness of producing good cocoons, and do not run counter to their 
own interest by producing none but inferior ones. In this 
Messrs. Lister i Co. only expect what the purchasers of teas 
now look for, wiz, tho best possible ganeral average, and in 
return can offer cash in full value on the spot, 
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Gramination of the Aanual Rings of Chir: 
Being an Extract from a Report on the Tons Chir Forests. 
By A. Suyruies, Assistant Conservator, 


Fellings of Chir had been made along the Tons in 1874-75, 
and advantage was taken of this circumstance to esamino 
the stumps that were left, and to count the annual rings. 
Many stumps had been burnt, and others had decayed, but 
it was found possible to count the rings on 153 stumps, 
situated partly on Karoli Flat, partly on adjoining hill sides. On 
64 stunps the rings were counted along two radii, a short and a 
Tong one, and the mean result was taken; on the remaining 89 
it was found practiable to count the rings along one radius 
only, the one chosen being as far as possible a mean ono. ‘Tho 
counting was carried out by a Patrol of the Deoban Forests, 
named Jaman Singh, ‘This man was employed for three months 
on similar work im 1878, near Deoban, and in both cases his 
results were constantly tested by me, and were found to be most 
satisfactory. I have uo hesitation, therefore, in adopting his 
figures as substantially correct. It would have been quite im- 
possible for cither Mr, Murray or myself to undertake this 
counting within tho allotted time, as it required 28 days to 
complete. 

‘th these remarks I now proceed to analyso the results, of 
which full detaifs are given in Appendix B. 

‘Tho radii along which the rings were counted were 27-5, 5-5, 
8.25, 11, 18, 15, and 18 inches inlength respectively, The first 
four radii correspond to girths of 1 foot 6 inches, 3 feet, 4 feet 6 
inches, aud 6 feet, allowing something for the bark (see letter in 
Indian Forester, Vol. 1V,No. II, p. 192). The other three are 
convenient lengths without corresponding to any particular girth 
classes, At the eametime the thicknessof tha bark of each stump 
was measured, and it was found that the mean was rather less 
than oneinch, but in many cages the thickness had been diminished. 
by fire and other accidents. If we allow one inch aa the average 
thickness, then the real gitths, outside the bark, corresponding to 
the above radii, would have been 1 foot 114 inches, 3 feet 48 
inches, 4 feet 10+ inches, and 6 feet 33 inches. Thatis allowing 
the same thickness of bark for a polo of the 14 foot class, as for 
a tree of the G-faot girth class, Which is not fair; while one is 
too gront, the other is too small, as tho bark of a living tree 6 
feot in girth would be about 1} inches thick instead of 1 inch, 

Tt will be observed from the figures here given that 
many of these stumps belonged to trees which woro either 
suppressed or had suffered such injury that their growth was 
soverely checked, Nos. 12 to 19 are an instance of this, and it 
‘becomes a question for consideration in working out a mean 
result as to what we aro to exclude as suppressed trees, 
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Tho group above mentioned will furnish us with good data to 
go upon; they all stopped short in their growth at compara- 
tively small dimensions, or in othér words, they show small 
girtls at advanced ages; they vary in age from 139 to 199 
years, and in diameter from 28 to 27} inches. Comparing them 
with other trees, it is obvions that. they were suppressed ‘before 
they attained a girth of 6 feet, and for the purposes of the pre- 
sent analysis, wo shall take as'a suppressed trea, any treo which 
required 130 years or more to reach a girth of 6feot. On look- 
ing over the list, it will be found that all trees which come into 
this category required a great number of years to attain small 
dimensions, and that the average number of rings per incl is 
as a rulo over 12. 

It is u matter for consideration whether it would have beou 
better to have taken some other age asthe limit, 120 years, for 
example, Nos, 46, 85, 189, 145, 146 and 149 shew onan aver- 
ago over 12 rings per inch and attained a girth of 6 foet be- 
tween 120 and 130 yoars of ago. ‘Thero are, however, many 
tress which shew over 12 rings per inch, taking an average for 
the whole life of the tres, which nevertheless attained a girth of 
6 feet within 120 years, including several which reached this 
girth within oven 100 ypars.- ‘Thus we cannot include among 
suppressed trees ail which shew an average of 18 rings and 
more per inch of radins,. Nos. 1, 8, 11,24, 30, 35, not to men- 
tion others, amply prove this. ‘The number of stamps examined 
is too few to admit of a general rule being laid down on the 
subject, and it must be left for farthor experionce to decide thix 
question, For the present, however, we have adopted the limit 
of 180 years, as it seoms to apply pretty generally, and we have 
worked out the mean results, both including and excluding sup- 
prossod trees as defined above in each of the three following 
ceasos + — 

(1). Taking all the trees together, 

(2). Taking the 39 trees on Karoli Flat. 

@). Taking the 114 trees on the hill side. 


(3).—-Ineluding suppressed trees. 153 stumps. 


Length of radius 
No. of ring 


a | as 
104 (1) | 126 (2) 


1s 
162 @) 


(2) svesoge of 149, (2) average of 11d. (8) average ot 76, 


(lyj—Enxcluding suppressed trees, 118 stumps, 


56 
a4 


825 
cs 


Longth of radius... | 2°75 
No.of rings... | 17 


we ja 16 
86 (1) | 118 (2) | 151 (3) 


(2) avorago of 122, (2) avorage of 101. (8) average of 74, 
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@)—Kanott Frat. Including suppressed trees. 39 stumpe. 


Length of cadius 
No. of rings. 


275 | 65 | 825 | a | 19 16 
12 | 30 62 | 105 (1) | 123 (2) | 184 (@) 


(average of 97. (9) average of 39. (8) average al 18, 


(2).—-Karoit Frat, Excluding suppressed trees, 24 stumps, 


Longth of radius 276 | 55 | 823 | un | is | a5 
Nov of rings 1 | 12 26) 48 | 82 | tsa) | 151 @) 


(@) average of 98, (2) avorngo of 18, 


(3).—Un Siozs, Including suppressed trees, LA stumpa,” 


Length of radius...) 273 | 6% | 825 [a1 | aa | as 
No. vf rings. su | 19 40 | 67 | 103 (1) | 127 (2) | 151 (8) 


(1) average of 112. (2) average of 88. (3) averago of 68. 
(3).—-Hitz Smes, Excluding suppressed trees. 89 stumpa, 


Length of radi 27% | 55 | 836 | a | as | 1s 
No. of rings .. 1s | as | 58 | 8G) | 18 (2) 151 (9) 


() verge of 88, (2) average of 78. (8) average of 69. 


Tt was not necessary to give the figures for Karoli Flat and 
the hill sides separately, but they are interesting, as they tend to 
prove that the growth of Chir is slower on the hill sides than on. 
[orel ground during the first half of its life. ‘The important 
point, however, was to find at what ago Chir reaches a girth of 
G feet, and this, of course, depends on what ago we take as the 
limit of suppressed trees. “Including all trees, we have 104 years 
as the age at which the treo attaina 6 fect in girth, and oxclud- 
ing suppressed troes, we find this girth at the age of 86 years. 
Currying the analysis farther, wo find that 2 trees attained a 
girth of 6 foot between the ages of 40 and 50 years, 7 trees be- 
‘tween 50 and 60, 17 trees between 60 and 70, 18 trees between 
70 nnd 80, 22 treos between 80 and 90, 16 trees between 90 
and 100, while the remaining 71 trees, or very nearly half tho 
total number, required 100 years or tore to reach this girth, It 
will be interesting to compare these figures with those obt: 
in tho case of Abies Webbiana, We find that of 97 Morinda 
trees examined ‘in the Deoban Foresis, a girth of 6 feet was 
attained by 8 trees between 40 and 50 years, by $ trees between 
50 und 60, by 17 trees between 60 and 70, by 18 troes between 
70 and 80, by 17 trees botwoen 80 and 90, by 11 trees between 
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90 and 100, and by 22 trees at the age of 100 years or more. 
‘These results, as far as they go, prove that the growth of Chir 
is somewhat alower than the growth of Morinda. 

Out of tae 153 chir stumps examined, 58 belonged to trees 
which attained an age of 200 years and over, the longest lived 
Doing No. 50 with 258 yenrs, and a mean rate of growih of 13 
rings por inch of radius. 

Examination of the annual rings of Pinus longifolia in the 
Tons Chir Forests. January and February 1879. 
89 Stumps enamined on Karoli Ivat. 


‘ings counted on a radius of Tength 
B.| Sorinchoa 
et agent 


‘edi, 


a-7a"| 6" | e2a"| 11-08] 19° | 18% 


Yo, of Stamp. 


26 
4 
24 
23 
ar} at 
23 
27 
27 
20 


18 | a4 


SEESPESEAREEES covensoun 
BSSRESSESES 


an | 34 

24 | 18 | st 

25 | 18 | 39 

26 | 12 | 92 Sieg. |. sien 
27 | an | 22 ie) 17 
ge | 12 | 97 re eee 
99 | 18 | 27 iyo} "338 
go | 13 | 24 16} 4k 
ai | i2 | ao aaa} 314 
a2 | 10 | 25 sz} 17} 
ag | 11 | 21 189/18, 
34 | 14 | 30 a77| 16 
36 | 13 | 33 232] 16h 
ac | 11 | 22 i7} 16 
37 | 10 | 23 aes} 18 
gs} 14) 41 | 95 [142 [171 203 |] 21s] 16 
39 | 14 | 29 | St |t06 fies |... | Ot seen 
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Stumps on hill side within half a mile of the Tons. 


No. of Stamp. 


9. oF | Length in 


ings coontet on aradiosot — |,N2. 2%, 
eiaEr Nealon | ao of sags per inc. 
[cea ioagest | radius, 


27668") sa] ie 39" | a5 | a0 


18 
13 
“Tét 
19 
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Stumps on hill side within half a mile of the Tons—(Contd.) 


“Rings counted on a radius of 


No.of Stamp, 


a 70"| we” Je-aoe] ay | as | we 


2/15 | 80 | 51) 
93) 16 | 32) 55] 
| 13 | 81 | 70) 
$6] 23 | 38 |) 60) 
96, 16 | 32 | 53 
97| 21 | 35 | 47] 


99) 15) 89 | bal 


125] 17 | 80] 48 230 116 
326 15 | 40 | 73} 189 142 
127) 18 | 40 232 126 
28) 16 | 49 166 ‘ 
129] 14 | 30 oa 
180) 16 | 20 102 
a1) 24 | 69 1e4 
133) 16 | 33, 98 
333] 23 | 8. 134 
184] 98 | 74 16s 
135) 28 | 72 147 
126] 85 | 87 ta 
133] 21 | 62 161 
asl 25 | 63 168 
339] 22 | 42 1s 
140 19 | 42 322 
4] 18 | 80 108 
149} 15 | 2, 08 
1as| 14 | 81 
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Stumps on hild side within half a mile of the Tons—(Contd.) 


No. of rings per ino, 


Grperimental Consignments of Andian Woods in the 
Sondon Market. 


Speowens of 21 different kinds of Indian woods from the 
Debra Din Division, chief among which were boxwood, Toon 
‘and Thanella (Gardenia turgida) have lately been sent home for 
experiment from the N. W. Provinces, aud the following ave 
the remarks made on them by tho timber merchants, Mossrs, 
Churchill and Si 

“ Boxwoop.—The specimen has been faced in the manner 
usnal in preparing wood for engraving, and my opinion is, 
that this particular example proved to. bo equal to Boxwood 
from Turkey, in fact superior to much that is obtained from 
thence, ‘andhas the advantage of paleness of colour, which is 
a feature of much value. 

“A log of Kast India Boxwood, of about 12 feet long, 
was sent me in a sound state, and had cost £7, bat on being 
divided into three pieces, had rapidly developed several rents, 
and had become valueless. 

“Turkey Boxwood is not free from such defects, but in the 
best specimens only one rent forms. 

“J presume you aro aware that engraving is effected om 
horizontal sections of the tree, For this purpose, sections ara 
sawn slightly over one inch thick, which are thea placed in 
racks, and kept in a regulated temperature for some years. 

« A wood block, such as you seo in the illustrated papers, 
is built up of selected pieces, about 3 inches by 2 inches, which 
are separately worked upon, and afterwards combined into 
one by special forms of bolts and nuts. ‘These blocks, 1 may 
obsorve, aro not ordinarily usod in printing, the ultimate 
printing surface being obtained by means of the clectrotype. 
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Most hard woods are denser on one side than the other, and 
in the epecialexample of Boxwood, the subject of this letter, 
a portion about 8 by 2 inches would only be used for tho best 
work, and the remainder applied to blocks of lesser value. 

« ‘She manufacturer of wood blocks is said to pay threa 
times more than the ordinary current value for the wood he 
selects, There is at this time much complaint, both by 
manufacturers and engravers, of the scarcity of fine material. 
‘This ie in part avtribnted to wood growing in cortain Russian 
forests being withheld from sale. 

“T think it probable that the rendering of the logs may bo 
in some degree lessened by attention to the period of cutting. 
‘Upon the indifference in colonies to the time of felling some 
excellent observations have been made by Mr. More, Director 
of the Botanic Gardens at Sydney, which may almost be 
summed up in his own words? “It would appoar that the 
best time to cut down trees, in order to secure the most 
enduring timber, is either immediately after the fall of the 
leaf of those that are deciduous, or shortly si the seed has 
ripened into maturity in those that are of an evergreen 
character." 

“No. 18 (Gardenia turgida) appears to be of good close- 
grained quality, and the specimen shows no indication of 
splitting. We think it would be found saleable as a substitute 
for cheap Boxwood, and should like to see a larger specimen 
of this wood, in order to have its value tested, and therefore 
recommend that a log of about 12 inches square and about 
10 feot long be sent for this purpose. 

‘The most promising specimen iso. 11 (Cedrela Toona), 
of which we have a good opinion, and consider that it would 
prove saleable as a substitute for Malgany ; and if sont 
in well-squared (hewn and not sawn) logs, 15 inchos and 
upwards square and 12 feet and npwards in length, it would 
probably command from 22. 6d. to 8s. per foot cubes but a 
trial shipment of 10 to 12 logs as large, long, sound and 
straight ag possible would be advisable before sending larger 
quantities.” 

‘The other woods sent were reported not to be of a character 
fit for the Cabinet trade, chiefly on account of their hardness 
and lack of any special merit. We are rathor surprised, however, 
that Sain, Sandan, Mohwa, Sissn, Khair and Siris were not 
noticed, as we should have thought some of them might have 
beon rather better reported on, 
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©n some Vloods and Wood products in common use in 
Mapa. 
From the Timber Trades Journal, 
{Continued from Vol. V., p. 467). : 

Building Woods.—Resinoua wands and bamboos are tho 
woods most commonly used in Japanese structures. Pines 
(2. Massoniana, densiflora, parviflora, Koraiensis), firs (Adis 
firma, tsuga, alcoguiana, Feitchii, polita, Inoensis), retivosporas 
(A. obtusa, pisifera), Cryptomeria Japonica, Lariz leptolepia 
Thuja dotabrata, &e., abound on light soils.’ On heavier soils 
oaks, chestnats, aud other foliage trees are plontifal. Dr, 
Savatier has enumerated eighteen deciduous and evergreen 
species of oak found in Japan, besides four which ho regards 
as mere varieties and five others as yet indetorminata. Lut the 
difficulties of transit, and the neod of light structures ina 
country where earthquakes are so common as in Japan, havo 
cansed heavier woods to be restricted to specific objects, and 
preference to be given to resinous woods, even for such in- 
eligible purposes as bridge building and railway sleepers. And 
of all resinous woods, hinoki, the wood of Hetinospora obinea 
onjoys the highest repute. The tree, which grows with amazing 
vapidity and “vigour, is held sacred in the Shinto religion, In 
inost of the temples, and in the palace of the Mikado, hinoki 
has boen used almost exclusively both for the structure and the 
farniture. It is generally employed unvarnished. Tt gives a 
beautifully white even ‘grain under the plane, and is said to 
withstand damp perfectly. It is soft enough to take the im- 
pression of the finger nail. Sawara, the wood of Retinosora 
pisifera, is used for like purposes, but is less esteomed. 

‘The costliest roofscre formed of frames of hinoki, overlaid with 
thin strips of the same wood, each strip being eight inches long, 
2 inches broad and two-tentl’s inches thick, and very carefully 
planed, laid side by side with their fong sides at right angles to 
the eaves. They are treenailed to the luths beneath, each course 
overlapping the one next below it some six inches or more. A 
very high pitch is needed, and much material and labour. are 
requisite, but the arrangement lends ilself to the production of 
tho most fanciful and complex curves. With a sufficient pitch 
these roofs are porfeeuly water-tight, and some are said to be 
over a hundred years old. The residences of the high officials 
and many Buddhist temples are laid with flat tiles set in cement 
oa a surfice formed of yane-ita or small Jaths, one-tenth inch in 
thickness, laid close together. ‘Tho best of these yane-ita are 
made of retinospora; the worst of split green bamboo. Poorer 
dwellings are roofed with split bamboos lnid ridge and furrow, 
Tike tiles, or with wooden shingles fastened to the rafters with 
bamboo treonails, or with bark, thatch, or paper. Gutters are 
formed with split bamboos, 


4 ON SOME WOODS AND WOOD 


Woods for Papermaking.—Tho coarsest papers are manti- 
factured from the bark of Adgeworthia papyrifera, called Mil- 
soumata (or three-pronged fork), owing to the shoots appearing 
symmetrically in triplets It forms a. shrub growing nbout™ 
five feet high, ond is cut down level with the ground year after 
yonr until it gives a sufficiently bushy head for stripping. 
Good paper is also made from Kozou, i.e, the bark of the 
papor-mulberry (Broussonetia papyrifera), which is cultivated 
for paper-making all over Japan. iio plantations aro snid. to 
average about 2 ton of bark to the English acre annually, which 
is, however, helioved tobe a very exaggorated estimate. The 
fineness and toughness of this paper allow it to be used for a 
variety of purposes unknown in Europe, such as substitates 
for window glass, in which ornamental effects may be produced 
by using papers of different degrees of transparency, bandages 
for wounds, pocket handkerchiefs, twine and thread of all sizes, 
&e., &e. By passing tho wove-monld a socond time throngh 
the’ pulp so as to eross the grain, a stouter paper is obtained, 
used for covering umbrellas, trunks, &¢. ‘The magnificent 
leather paper, with or without embossed patterns, the manu- 
facture of which is still a profound seeret, is made from Kozou. 
‘A sort of tiseuo paper of great strength and marvellous fineness 
and softness of texture, weighing only half a pound avoirdupois 
per 100 sheets of 19 inches by 14 inches, is made from the 
Park of a shrub called gampi, which appeara to bo Lychnia 
grandiflora, and bas afine-grained mucilaginous bark. Another 

per of extraordinary strength, which figured in the last Paris 
Yihibition, is manufsetured from eome unknown material, For 
common papers, rice-straw, young shoots of bamboos and 
othor substances aro mixed with the pulp. Japanese papors aro 
not generally sized, but when done it is with a mucilage obtain 
ed from the bark of a shrub called ouri (AMarlea japonica ?). 
Sized papers are coming into more common use, Leing hettor 
adapted than others ‘to printing in Europeau type. Tn the 
mountains, shavings of rotinospora are used as a substitute for 
per, 

a Wacquers and Varnishes. —These are all made with a resinous 
bose extracted from ourouchi (Rhus vernicifera), which is not 
to be confounded with the so-called Japanese varnish of Europe. 
‘Thero are eight kinds of lacquers, some colonrless, others co- 
loured, each made by separate makers and by processes which 
yot remain secret. ‘The resisting powers of these lacquers 
‘Appear to incronse with age, in confirmation of which it is stated 
tliat when tho mail steamer conveying exhibits for the Vienna 
Exhibition of 1873 was wrecked off Cape Idsou, the cargo 
Jnid for fifteen months in ten fathoms of water, and when re- 
covered by divers tho antique articles in black lacquer were 
found uninjured, while those of recent manufacture were com~ 
pletely ruined. 
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Dyes and Tan Stuffs.—Yellow dyes are obtained from the 
Darks of hadjinoki, dzoumi (a variety of Pyrus), koutinachi 
(Gardenia florida), kiwada (Evodia glauea), and inoukwada. 
According to a native writer the bark of Zvodia glauea is the 
true kiwada, as giving the finest colour, though the name, sig- 
nifying literally * vellow skin,” is applied to others. Yellow 
dyes are also’ extracted from the flowers of Sophora japonica 
and Sapindus moukourodji. Red dyos are obtained from saf- 
flower, several native species of madder, and red dye-woods 
imported from China. A fine claret is produced by digesting 
alder bark in an infusion of the fruit of the m’me or plum 
apricot. Blue is extracted from Polygonum tinctorium ; browns 
and greys are produced with myrtle and mulberry backs, the 
froit of Rhus semialata, the bark of Retinospora obtusa, de. 
Blacks are produced with thdhelp of sulphate of iron, with 
the barks of various oaks, the bark and fruit of two species of 
alder, the fruit of Dicspyros Kaéi, of the Japanese chestnut, 
varions galls, notably those found on Quercus serrata and the 
pounded nuts of Juglans mandshurica. Some of thoee substances 
aro used in tanning, more especially the barks of Quercus dentata 
and Myrica rubra, which are in groat_domand among Japanoso 
fishermen for tanning their nets. The fruit of the chiboukaki 
(a variety of kaki) pounded in water containing lamp-black, 
gives a black which at a distance resombles oil-paint, and is 
used in colouring fences und house fronts, It requires renewing 
every two or three years, 

Water Conduits are gonerally made of bamboo, eplit or other- 
wise, Whore a larger service is requisite, conduits of square 
section aud formed of some resinous wood are used. Those 
supplying the city of Tokio are eaid to have been nid ovor a 
contury.” ‘They are not watertight, and allow of a cousiderable 
waste of water, 

Porter's Poles.—For heavy loads the atiest poles, as kechi 
(evergreen oak), kaya (Torreya nucifera); for modium loads, 
segni (Cryptomeria Japonica), moukou, a species of elm and 
hinoki or retinospora; for light burthens, yenzou Sophora 
Japonica) and bamboo are used. The ugual load is 48 Ibs. at 
aran, and 100 Ibs. at a walk ; distance four leagues, including 
return empty. At piecowork, loads up to 1 wt, are thus 
carried, 

‘Sundries.—Oils for cooking are extracted from the fruit of 
Torreya nucifera, TJuglans mandshurica, and two kinds of camol- 
Jia; oils for illumination from Eveococea verrucosa, the camphor 
tree and the seeds of the tea shrub ; oils for the toilette from ivy 
berries, and the fruit of Tarua cuspidata, Birdlime is manu- 
factured on an immense scale, and of great strength, from the 
park of Ilex integra. Tho yield is 2 lbs. of birdlime to 20 lbs. 
of bark. Amongst other purposes it is employed in catchiny 
waterfowl, for which purpose it is spread on bamboo rafts, 1¢ 
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is also nsed in medicine, externally and internally. The tranks 
of oaks aro largely utilized in growing edible mushrooms, ‘The 
trees are felled and split in the wooda, and left to decay, when 
they serve as beds for the growth of mushrooms of various 
kinds, whieh are afterwards dried for use or export. From six 
to nine per cent. of the weight of the timber felled is, it is said, 
thus returned in the shape of mushrooms, which, in view of the 
difficultics of transport, is found to bo a more profitable ar- 
rangement than attempting to turn the timber to account in other 
waya. Tho export of dried mushrooms from Japan to Chinese 
ports during the year 1876 was valued at £50,000 sterling. 


Dole on the Artificlal Cultivation of Cedrus Deodara. 
By A. Suytaies. 


‘Trm following brief notes apply to the experience hither- 
to gained in raising young plants of Deodar from seed 
i the forests of Jaunsar-Bawar, North-West Himalaya. 

‘The object of the operations carried out in Jaunsar is to 
increnas ie quantity of Deodar in forests chielly consisting 
of Fir and Oak, but principally to re-stock bare grassy slopes. 
Two diferent systems aro employed; ist, sowing the sced 
directly on bare slopes ; 2nd, raising young plants in a nursery ¢ 
and transplanting them. . 

I—Dirser Sowing.—This is effected by sowing the seed 
fn prepared holes or patches along the hill side. The patches 
are about one foot in diameter, and three or four feot apart, 
and follow contour lines as nearly as possible. It is not im- 
portant thet they should be at very regular distaneos apart in 
tho lines, and advantago is taken of ‘any shelter, auch as small 
shrubs and rocks, near or nder which the holes are dug ; but 
each line should be almost horizontal. The lines are 15, 20, 
25, or 30 feet apart, according to circumstances, being closer 
togather where the slopes to be restocked are very bare, ex- 
posed, and far from trees, and further apart where there are 
already a few young plants, natural seedlings on the ground, 
or where seed shed naturally from neighbouring trees may 
load us to expect seedlings in the course of a few years. The 
soil in each hole is thoroughly dug, sifted with the hand, and 
freed from grass and stones, and in November and December, 
as soon after the seed falls as possible, the holes are sown up, 12 
or 15 seeda being scattered over the patch, and lightly covered 
with soil. The seeds germinate in March and April, not long 
after the snow has melted and the days begin to get warmer. 

‘Our present sxpottence proves that seed sown before the 
winter will do much better than seed sown in the early spring ; 
germination is more plentiful, and the young plants are much 
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stronger and more enpable of enduring the heat of the sum- 
mer and, similarly, slopes with southerly aspect, 

There is little to be said regarding the after-treatment of 
the young plants, firstly, because they require very little 
tending ; and, secondly, because our experience is too recent 
to enable us to lay down rules on the subject. Ina very hot 
summer it may be advisable to cover the patches with grass 
shades, or better still with small fir branches, and i€ tho grass 
in the rainy season shows signs of choking the plants, it may 
be cut away round each patch; but neither the one operation 
nor the othor is insisted upon, as it is not decided yet whether 
cither is really necessary. Many seedlings dry up'in the heat, 
and some patches will turn out blank; but this would pro- 
bably happon in spite of all precautions. ‘The aspect, tho 
seneon, the soil, the seed—all are actors in the problem, whether 
the young plants live or not, and no fixed rule can at present 
be laid down. 

Many of the young seadlings in April and May are cut 
oritt by’ cone “on more apbeica of qrabi-nad>eorks pstehes have 
been entirely destroyed. The fact was noticed last year (for 
the first time I believe), and this year we have captured some 
of these grubs, and endeavours will bo mado to rear them, and 
see what the insect turns out to be. 

The seeds of the Deodar should be full of transparent liquid 
resin, should show the first bundle of leaves in the centre, 
yellowish green, and should run about 3,500 to a pound Avoir- 
dupois. 

T.—Nonssny Prawts.—Seed and nursory beds are pre- 
pared in a garden situated almost in the middle of the scone 
of operations. ‘Tho seed beds are ordinary garden beds about 
four foot wide, and the seed is sown protty thickly in lines 
12 inches apart, in November and December. ‘The young plant 
in the following rains are bedded out into nursery beds. These 
beds are about four feet broad, and of various lengths, according 
to ciroumstances, Good soil is prepared, and heaped up about 
threo inches deep on a kurd bottom, which consists of limestona 
gravel well beaten down. The object of this is to prevent 
the formation of a long tap-roct, induce the growth of bushy 
roots, and thus render the work of transplanting easier, lesa 
costly, aud surer in results. The young plants are put out 
into these beds in lines 12 inches apart, at intervals of 8 inches 
apart in the lines, 

‘They are covered with light grass shades or mats during 
the frosts of the early winter, but the mats are removed when 
snow full, In the hot weather they are covered up again, 
and are occasionally watered. ‘The seedlings remain two whole 
years or tgore in tho beds, and aro finally put out into tho 
forest in Jifly, as soon as the rains have well eet in. Regarding 
the age at which they should be put out, we have uot muck 
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exporience to guide us. Plants five years old (from seed) were 
put out in July 1879, and up to date are for the most part 
doing well, but they had long tap roots, which were ent off in 
every instance at about 18 inches to 2 fest from tho crown of 
tho root; the crucial time for these is only just beginning, and 
if they survive one hot weather, the presumption is, that they 
are safo. In my opinion, however, it would be better to put 
them out in the Torest younger, at twoor three years old, or four 

_ at the outside, The distances at which they should be planted 
out depends entirely on the object in view. 10’ x 10° has been 
generally adopted in open places. 

The old plants mentioned above were dug out with as much 
soil as would adhere to the roots, were wrapped round with 
grass, nud carried in haskets to the scene of operations. I am 
not prepared to say that these precautions are necessary, and 
when we raise plants with short busby roots, and pat them out 
young, it may possibly be found that no soil or grass is neces- 
sary, and that they will be entirely freed from soil in the 
nufsory, and then tuken away, and put out with as little delay 
as possible, When dealing with large areas, a cheap snd 
effective process must be adopted, and it is to be hoped that 
the aystom of direct sowing will be successful, and that. putting 
out pursery plants will only be its complement. It is not 
feasible at present to give the relative cost of theso two sys- 
tems, bnt it may safely be said that the first one—that of 
direct sowing—does not cost more than Rs. 5, (about 10 shil- 
Tings) per acre; any failures involving re-sowing would, of 
course, increase this figure. ‘The second is much more expen- 
sive, involving, as it does, protection of the nursery planta for 
at least two years and a half, 


Hemarandum on the Sovests of the Zuram Assigned 
District. 


By C. Baasnawe, Deputy Conservator of Forests, 


ss 1. For purposes of description the 
Divhion ot forat ar. forcste of the ‘Karam District’ may be 
divided ns follows — 

(@).—The Hanar-Darakbt forests, extending from Ali Kheyt 
to the Sirkai Kotal, and lying on both right and 
loft banks of the Hazar-Darakht river, 

(8).—The Hariéb forests, to the north of the river of that 
ame, and between Mounts Matunge and Sika 

im 


(e)—The Peiwar and Mangiér forests, lying on the east 
and north-west. slopes of the range rynning from 
Sike Ram, on which Peiwar and Mangitr are well 
kuown points. 
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(d).—The Kuram foresta lying’ on the southern slopes of 
main range between Sika Rém and Karama 


peaks, 
2 The Hosier Daralcht forests ae nearly pure Cigeat A 
fow juniper (J. Isa) and spruce 
_ Beste Denkht Foowia, 11" Bmithiana) are found in the valleys, 
and some silver fir (A. Webbiana) high up on the ridges and 
in gorges with a northerly aspect, but deodar forms 90 per cent. 
of the entire crop, 

‘The forest near the Sirkai Kotal and for several miles down 
stream have been heavily worked for the supply of the Amir 
of Afghanistan’s works at Kabul, whither the wood was 
apparently conveyed ou camels by forced labour, 

No export appears to have taken place from the Hazér- 
Darakht forests to the plains of India, and the shallow rocky 
nature of the river seems to forbid Aoating even during the 
flood season of March and April. These forests have suffered 
little from the actions of the villagers. Above and below 
Rokia cultivation has driven the forest back from the level 
ground, tho trees have been lopped for fucl, and light fellings 
of poles been made for household purposes. In the Hazdr- 
Darakht forests, as in the Kuram District forests generally, the 
absence of all under-growth either of shrubs or grass is very 
marked ; fires are consoquently of rare occurrence, and are 
the cause of little damage to the trees: the poorness of the 
grazing, however, leads to the destruction of much young 
growth of deodar by sheep and goats. 

Owing to grazing, &c., the reproduction in open parts of 
these foresta appears tobe in an unsatisfactory state, but inform- 
ation on the point is scanty owing to many parts having been 
unexplored. 

3. The Hariéb forests consist of deodar, Gerard’s pine 

(2. Gerardiana) and blue pine (P, exeal- 
4a) with a few spruce and silver fir, juni- 
per forming ® kind of scrubby bush, Deodar appears fo form 
70 per cent. of the entire crop, and for some miles to the north- 
east of Matunga, and from that hill towards Ali Kheyl the 
forest is fairly compact and the cover complete, an exception 
to the rule being some large grassy plateaux in the centre of 
the forest to the weat of Belut. 

Should tho Kuram river prove ono fit for floating sawn timber, 
these forests may in the remote future yield timber for export 
to other districts, but their distance from that stream giving 
‘a moan land carriage of about ton miles must always prove a 
groat drawback in their value. 

The villagers’ demand for timber is not largo, as they uso 
flat mud rgofs, and only want posta, raftors, doors, &c. 

In the ‘vicinity of openings in the forest, whore grass is 
found in small quantities, the trees suffer a little from fire, but, 
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as in other parts, grazing is the gronteat enemy the trees have + 
and in tho Haridb the exclusion of grazing is the first preli- 
minary to working the forests. 

Tho villagers have a lazy way of collecting fuel, vic., by 
Jopping branches, and the onter fringe of forest looks very 
ragged in consequence. It is remarkable what a short dis- 
tance the villagers go for fuel, and the small quantity that 
satisfies them; this may, however, be accounted for by the 
fact of the upper portion of the Hariab being abandoned 
during the winter, owing to the intense cold and ashort food- 
supply, which, I understand, make the inhabitants migrate 
annually to more genial climes. I have been unable to find 
out much ahout the seed of Gerard’s pine, at what poriod it 
seeds, or what the people do with the crop. It certainly is 
not in seed generally this year, and nono of lust year’s seed 
is brought for sale, so I presume that was anon seed year 
too. In scod years it must be produced in large quantities, 
and might be made a source of forest revenue by direct cal. 
lection or the imposition of a tax. 

4. The Peiwar and Mangiar forests form, in my opinion, 

Peiwar and Mangiés the most important of the three deodar 
Forests. foreats of the Kuram the block is large, 
compact, and separated from our own villages. The demands 
for grazing, fuel and timber, are chiefly mado by non-inhabi- 
tants, who, the Politienl Officer tells me, have probably no 
rights therein, Aa soon, therefore, as these adjacent tribes 
are disarmed, and taught to respect English ralo, the intro- 
duction of forest management by the Forest Department 
may, should financial considerations pormit it, be feasible, 

‘The Peiwar and Mangiér forests may be described as lying 
on the eastern and western slopes of the Peiwar range, and 
extend from the Spingawai Pass (or Kotal) to the Mangitr 
peak ; beyond this peak is Mangal territory, and tho forests 
are unexplored. 

Alou the ridge we find nearly pure doodar until you 
approach the Mangidr peak, where you get into fir and yellow 
oak (Q. semecarpifolia) ; and finally gotting beyond the limite 
of forest you reneh a bare hill top. 

On tho eastern slope of the range, after passing through 
some precipitous ground sparely covered with deodar, holm 
oak, blue pine, and juniper, you get on to easier slopes fairly 
covered with holm oak. High up on the hill side, and in 
unfrequented gorges, wo find this tree growing well, and attain 
ing a girth of 7 feet, and a height of 40 to 50 feet; but lower 
down and noar the road and villages it has been steudily pol 
larded, and forma a scrub about 12 to 15 feet high. T have not 
succeeded in ascertaining the rate of growth of the, holm oak ; 
the annual rings are vory indistinet, and I had no ‘instrument 
for cutting microscopical sections, 
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At will rolably he found that the only methods af working 
this particular holm oak forest are, either by regular cnttings 
in coppice, or by pollarding; probably tho latter, aa it would 
be most difficult to close any large part of it for any consider- 
able period, so as to permit the coppice shoots to attain a height 
of say 7 feel, and wo be safe from grazing, This part of the 
Peiwar forest can only be made useful in meeting the Shalo- 
zan fuel demand, and as it is very probable the forests to the 
north of Shalozan will suffice for this, the forest may be one 
of those left entirely for villagers. 

Tho western slope of the Peiwar range has a fall of 1,300 
feet in ten miles, giving an average gradient of about 1 in’40; 
the ground io: broken wo by suill gorges and ridges branching 
out from two main spurs running to Bain Kheyl and Ali 
Kheyl, the violent action of torrents of melted anow being 
very marked. Between Ali Kheyl and Mangiér are some 
extensive grassy plateaux generally baro of troos, and thero is 
asimilor platern close to the Spingawai Pass; the area of 
the Intter, known aa the “Sonamurg,” cannot be less than 
400 acres, 

Along the Peiwar range, and for at least 24 miles to the east, 
the forest crop consists of deodar, apruce and silver fir, holm 
oak, blue ping, and juniper ; deodar, I think, forma 80 per cent. 
of the entire erop; in many places it is 95 por cent., but tho 
general average is reduced by some gorges boing filled with 
silver fir. Further west and down to Ali Kheyl, deadar, Ger- 
ard’s pino, juniper and a fow holm oak form the forest, deodar 
still standing at about 80 per cent. of the whole. 

Throughout these forests the bare brown ground, and the 
almost entire nbsonce of undergrowth, ia a very marked feature, 
comparable to nothing I have seen in Himalayan forests, 
Cotoneaster willow, a viburnum, two roses, with some balsas 
and daplines, aro nearly all the shrubs and undergrowth found, 
and they have to be sought for, 

A have been unable to make any oxact examination of theso 
deodar forests, save in the vicinity of the Peiwar Kotal; tho 
results of my observations I append to this memorandum for 
reference. 

The areas I examined aro, I think, fair examples, as far as 
deodar goes, of about half the forest area between Peiwar 
Kotal, Mangidr and Ali Kheyl, and I think we may put tho 
crop of deodar from 2 fet girth and upwards at 50 troes per 
acre. Assnming the area at 16,000 acres, this would, deduct- 
ing 8,000 acres for other classes of forest blanks and precipioes, 
give 8,000 ucres_at 50 treos per ucre, or 400,000 deodar trees, 
Of these about 17 per acre are first class trees, which gives a 
resorve of 136,000 trocs, average hoight 100 feet, avoraga 
girth 7 feet, probable yield in wrought timber 56 cubic feet 
por tree, ‘The average age of a six-foot tree is 237 years, say 
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240; and it takes a 4 feet 6 inches girth tree about 60 yoars 
to become of first class size. We might apparently, therefore, 
expect these forests to afford an annual yield of 2,200 trees, 
or, say, 23,200 cubic feet of wrought timber equal to 35,200 
brond gauge sleepers. 

These figures are of course but guesses. I believe, however, 
they convey a fairly accurate idea of the deodar resources of 
the Peiwar-Mangiar deodar forest, 

The Kuram forests form a belt along the southern face 
of the Safed Koh, between Sika Rim 
and Karama peaks, varying in width 
from one to five miles, and in elevation from 7 to 11,000 feet. 

‘The forest crop consists of holm oak at from 7,000 to 7,500 
feet. Above this, we find it mixed with epruce and silver fir 
and bluo pine. At about 8,000 fect tho holm oak decronscs, 
and its place is taken by the yellow oak, aud this mixture is 
found to about 10,000 feet, where the crop is nearly pure silver 
fir and rhododendron. Deodar is only found in the Spingawai 
gorge to the extreme west, where a fow moss-grown trees are 
scattered about in precipitous ground. 

This forest is naturally divided by ridges into six large 
blocks, all of which can easily be worked for fuel by mulo 
roads up the gorges, similar to one already made up the Shen - 
‘Toi to the north-east of the Shalozan cantonment. 

‘The lowor parts of these forests are a good deal worked by 
the villagers for fuel, and as usual they lop branches instead 
of cutting up large wood. A little temporary cultivation had 
at times sprung up, but Shinwari raids have apparently tended 
to stop it, 

There is» good denl more balsam and daphne to be seen in 
these gorges than on the Peiwar range, but tho absence of 
undergrowth is still very marked. 

‘Tho villagers appear to graze these gorges lightly, and I 
understand they also allow migratory tribes to graze here in 
the hot season, when the valleys aro unhealthy. On the lower 
slopes of tho bills there is a little grass, which is buent annu- 
ally; the firo, however, does not appear to spread into the 
forest. 

6. In the course of describing the different forests I have 

Forost requirements of alluded to the villagers’ forest require- 
the villagers ments, They may be noted as— 

(a).—~Ballies and small timber for building, each village 

using the coniferous wood nearest to hand, and 
not being prejudiced in favour of deodar, 

(8).—Fuel, which they take in the form of branches. 

¢),—Leaves for fodder and ground for grazing. 

8 a rule, they have done wonderfully little damago to the 
forest in supplying their wants, aud the fact has been noticed 
by many besides myself. 


‘Kuram Forests. 
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To provide for the wants of the actual inhabitants would 
in any other part of India be an easy task, and leave large 
arens of forests unburdened by rights. Here a settlement is 
complicated by the Inwless nature of the people, and by the 
fact that an ‘unknown number of outsiders have grazed, and 
cat in these forests without let or hindrance. 

In the opinion of the Political Officer at Kuram it will be 
most unadvisable for years to interfere in the exercise of 
forest rights beyond putting down the most objectionable 
practices through the headmen ( Malika) of villages, and clearly 
making the villagers understand that the forests aro not theirs. 
Yt therefore is needless, I think, for me to dwell on the 
definition of forest rights and subsequent assignment of forest 
reserves. 

We now come to the local requirements of Government from 

Local requirements of these forests. So little has been decided 
Government, as to the method to be adopted for holding 
the Kuram that these wants are very indefinite. 1 am led 
to believe, however, that for some years they will not 
exceed— 
(a).—12,000 cubic foot of wrought deodar timber per 

annum, 
(8).—120,000 maunds, of fuel per annum, 
‘Those supplies ‘are required partly at the Poiwar Kotal or its 
equivalent, at ‘Ali Kheyl, at Bhilozan or its equivalent, and 
at Kuram. Fortunately in ono way, unfortmately in another, 
the demand ean be easily met. 

‘Tho oxtensivo follings mado for military purposes noar 
the Peiwar Kotal along the ridge towards Mangite, and dry 
wood within a two-mile radius of the Poiwar Kotal, will, 
Tam sure, yield at least a lakh of cubic feet of wrought 
timber; in fact, measurements mado to act as a guide give 14 
lakhs as the quantity. We may safely say that the demand 
for timber is provided for about eight years, or for four 
years, should it be doubled. 

With regard to the fuel demand, the six gorges in tho 
forests to the north of Shalozan (which I have called the 
Kuram forest) aro simply filled with dry trees, the apparent 
accumulation of ages; they are so blocked up that in some 
cases the villagers uso the ridges aa lines of communication. 
In addition to the wood in the gorges, which was carried 
thither by the snow, there is standing or fallen dry wood 
jn the forest. Ata very low estimate, I am sure dry fuel 
will yield nine Inka ‘of maunds, or say, seven Years’ 
supply. The fuel demand figure is not, I believe, liable to 
increase, 

‘The last pointto be considered with regard to focal demands 
is how the Government timber and fuel demand is to be 
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met eight years hence. ‘This question cannot be answered 
until it has been decided how the forest rights of silegers 
are to be met, and what areas can be preserved from 
grazing. 

As far as the doodar timber goos, its equivalent, some 250 
trees per annum, might be judiciously felled for a century 
without much damage; but Ido not think this idea applios 
to the fuel demand, and most of the “Kuram Forest” 
must be closed before fellings equal to the demand can be 
made, 

7. It now remains for mo to consider the question of 

ay a dubai exporting desdak (trom the Barn 

itr other districts, have previously no! 

ee that the. Hazdr-Darakbt. river is. not 
fit for floating timber, nor is the Haridb (or Koriah aa it 
is also called). Of the Kuram river I cannot speak from 
personal knowledge save from Thul to Kuram, ‘This part of 
the river is good for floating scantlings in the flood season ; 
and below Thu! {in Waziri territory) the river must bo good 
to where it reaches Bannu and thence onwarda to the Indus. 
‘The unknown water is from Kuram to Ali Kheyl. An obstruc- 
tion is reported between Chapri and Karkai, but as the 
natives have certainly floated axed scantlings from Ali Khey! to 
Bannu, there is little doubt that the river can be used for 
floating, and the question of down-country communication 
ns far ap water is concerned, may be taken as favourably 
settled, 

‘The next point for consideration is the unsettled state of 
the country; this will mpparently for some time preclude 
any extensive working in the forest, or on the river, as lar, 
working parties with escorts are not to be thought of, No 
Forest cask can possibly pay aslong as workmen go in peril 
of their lives, for Inbor would under these circumstances be 
oxponsive and difficult to import, 

ho last and most important question is what closed foresta 
we are to have, for until a given area has been closed at least 
one year, until fairly eorroct valuation surveys have boon 
made of this closed aro, and a plan of operation drawn up 
and approved, jt will be destroying tho forest to fell heavily, 
it will impoverish it to fell lightly, and the latter plan will, 
for obvious reasons, be financially a failure. 

Granted soourity for lifo, closed forests, md ample authority 
for the Foreat Department, [ do not believe that timber from 
the most easily worked forest (Peiwar and Mangiér) can be 
exported at a pefit, ‘Tho, long leads to the river, the dif 
culties in providing mechanical aids, the enormons rate of 
wages and tho absence of competition preclude for a long 
timo the idea of cheap labor, so that for many years it is pro- 
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bablo 10 feet deodar sleepers could not be placed on the Indus 
at Kushyalgarh for less than Rs. 5 cach, 

8. The last point requiring attention in this memorandum 

Fores work in tho i tH® present work of the Forest Depart- 

xunevaey, “ * ment in this valley. Immediate heavy 

: . folling by departmental agency being 
inexpedient, the following is the only work left:— 

(@).—The prevention of further destraction of the forest, 
‘save for strictly military reasons 5 

@®.—As soon us tho Politionl Officers have decided to 

close ni large forest area, and permit such 

area_to be froely traversed, the examination in 

detail of tho aren with tho view of ascertaining, 

its value and the possibility of working it at a 


profit ; 
(e)—If, as may probably be the case, it be only possible 
for somo time to carry out (a), the Forest 
Officer might supervise the small timber works 
for the supply of barrack timber, 

The work sketched out. requires no large or costly forest 
establishment: a junior Forest Officer, with one Ranger, one 
Forester and six Guards could easily carry it on, I would 
strongly advise hia being placed under the orders of the Chief 
Engineer Officer, with directions to refer through him purely 
professional questions for the orders of the Inspector-General 
of Foreste, 

9, Reference has been made about tho possibility of pro~ 

fitably erecting sawmill in the Peiwar 
Kotal forests. There is one stream with 
sofficient water fora small mill, but it would not pay owing 
to the cost of shifting logs to it, The only saw-mill that 
would pay is, I think, one or more circular saw benches worked 
by a portable ongine;. thoso would cut up planks, shingles, 
&e., for barracks, and could be moved to the logs. 

10. In closing this roport, 1 would again invite attention 

Scarcity of gram inthe tothe marked absence of grass and un- 
‘Kuram Forcats. dergrowth both within and outside the 
forest. From a forest point of view, this complicates tho work- 
ing of the forests by rendering the hill side more liable to wash. 
from melting snow. From a military point of view it is very 
serious as complicating the supply of forage. 


Saw-mills at Peiwar. 


(Signed) CO, Bacsnaws, 


Depy. Conservator of Forests on special duty. 
Norm.—I would beg to record the great obligations T am under to. Surgsons- 
Mojor Aitchison and Fleming for information afforded me rogardi ete 
T wos ugpble to visit personally, and through which they bud botanised. 
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Description of sample areas under forest examined at and 
near Peiwar Kotal. 


1 
Area two acres ; forms part of the cometery ravine below, 
ds saioang: and to the east of the “ Block-house” 
picqnet, Elevation about 8,600 feet. 
Configuration, gradient he ground is undulating; average 


and upto gradient 15°, 

__ There is no cut water-course at the bottom of the ravine, but 
in some places there are hollows formed by tho percolation of 
the snow water, The ravino is sheltered, and suow probably 
ies Inte, ‘The aspect is sonthronst if 

Rock limo-stone, soil clay-loam, with a 

Eek ae ee deep layer of vegetablo mould. 
In the sample area the crop is pure deodar, in other parts of 
Btook. the ravine a few holm oak are found, forming 
: about 1-50th of the entire crop. There is 
very little undergrowth, a poisonous grass growing in tufts, and a 
few balsam yiburnum being all we find. an the vicinity 
reprodnetion of deodar is good in patches that have for some 
timo been exposed. to tho light ; the seedlings vary in ago from 
two to about thirty years, and have mostly suffered from 
grazing during the present year. Fire has apparently never 
passed through tho forest, but many trees have had patches 
of bark removed by the villagers, 

Boouertion of deodar ‘The enumeration and girth measure- 
‘008. ments made gave the following results :— 


Sraxvina oxsa ‘Toray oxor 
ily Daopan sroxre. patie 


Runs, 


28 to 6.05, 
ne imtoo ® 
ore ¢ £8 
2h to 42.610, 
th0ia, 6m 
-Abore @ f. 
2h tos ein, 
4h Gin, 06 
adores ft. 


mestured about 
‘three fest from 


Btumps and trees 
26 


ground, 
(Stumps ll new ones, 


‘There are few deodar below 2 fect girth in or near the area 
measured. An estimate of the height of the deodar here may 
be formed from the following measurements :— 

4, Girth 10 feot 9 inches; height 116 fect. 
aan oS on » UB» 
3 8 Bh 106 bAverage, 110 feet, 
4 1 6 on BT 
Bo Be WB 
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Trying to ascertain the rate of growth of deodar in these 
forests was very difficult, owing to tho 
large number of rings per inch, and I 
had to adopt the plan of getting the tops of stumps cut off, 
and a selected plane or sloping lino smoothed with a plane 
before I could, with any accuracy, count the annual rings: 
even then I was often in doubt, and the following must only be 
taken as approximately correct :— 


Rete of grown, 


EAE. 
SHB | Ap | sme 
He ffgtl fe] & 


Oona 


Larger stumps Got 


Tho girths wore inken over the bark, the average thickness 
of deodar bark in tho Peiwar forest being about 66 of an inch, 
The girthe ave approximate only, as in some cases the stumps 
were chipped or broken, Twenty years havo heen allowed for 
the growth of a doodar to threo fect from the ground, and 
that number has been added to the number of rings actually 
counted in the first four inches of radius, I arrived at this 
figure after counting the rings in a good many saplings, when 
T found unsuppressed and undamaged specimens took from 20 
to 25 yoars to attain a height of 3 to 4 feot, 


‘The provious observations may be sum~ 
marized as follows :— 

The deodar crop on a south-east slope was found to bo—~ 

(4).—60 trees of all classes per aero. : 

(0).—Average height of let claas trees 113 feat, 

(Q.—Assuming the average growth per inch to be 25-46 

annual rings, the average ago of a 6-feet tree appears to 
be 290 years. 

‘The latter figure is founded on so few data that I onl 
regard it as a guess, and as one that makes the average growth 
slower than it really is, Slow growth in this ravine may be 
accolinted for by the snow lying late and dryness at other 
seasons owing to the aspect. 


Bummary. 
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‘The fellings in this and other places near the Kotal were 

made tast winter for military reasons, and 
no farther remark on iho subject is neces 
sary here or in other paris of this memo, 


T 


Avon two acres, which are near the Kotal, and to the south 
of the Kotal and Ali Khey! road. Blova- 
tion about 8,500 feet. 

Unbroken slopes with no rock appoar- 
wa eaeeeMtion eraaient ing on surfaco. Gradient 20°. Aspect 
east to north-east. 

Timestone is found in tho vicinity. 
Soil deep clay, with much vegetable mould. 


General, 


Area and locality. 


‘Boole ancl soil, 


Enumeration of Deodar 


EEE ee 
FIV ILE B(E/EIBU 
The following heights were talea :— 

1, Girth 12 feet 8 inches ; beight fet 


BB » Belin » 82 4, 780 feet average. , 
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The growth of deodar in this nspect may be judged by the 
following -—~ 


Hl: 
ga 
ii i acids 
ane 
1 68 925 140) |Seo remarks and 
a] o7 | 1s : notes sn met. 
3) 87 9 + on area I, 
al as | 750 26 
5) 88 | 10 : \s No. rings in 25 
a 1050 It 150 
7| 65/1025 z 
8) 67 \1075 | 
9) 66 10 
Jo} 62 | 976 2 a 
ni 40 | 775 2 
lz! 60 TB 18 45 
1s] 46 | 725 
14 75/12 
35, 63 | 950 
id 48 | 750 
17, 54 | 850 
1s, 42 650 44 ¥ e 
19) 84 [13-25 | 60 } 25 | 63 | 50 | 17 A647 
20, ap | 750} 94 | 88 | 358]... |... | 212) 2826/) 


‘Although the variations in the observed growth ate consi- 
derable, the number of annual rings in the first four inches of 
radius vatying between 44 and 111, I think the figures are fairly 
reliablo, and believe it will be found that a first class tree 6 fect 
ingirth takes about 231 years (probably more than less) to grow. 

Te will be noted that in this sample area there wore 84 deodara 
2 fect girth and upwards per acre; the average height however 
was only 80 feet. a 


‘Aven two acres, situated on the right slopo of the “ Gordon 
Highlanders” gorge to the left of the 


‘Brad and loealitys Kotal and Ali Khey! road, 
. Unbroken slopes; average gradient 25°, 
anicutguration, erliont with ocoasional bits of level ground. Hlova- 


tion about 8,700 feet. Aspect north-west. 
‘ Metamorphic rock with traces of iron, 
Bock and vol, Soil deep, sandy, with much vegetable 

mould on surface. . on 
Tn the samplo area pure deodar ; in the vicinity a few aprneo 
and silver fir with some young blue pine 

are found, 

Noar the sample area is a clearing of about, three ebains 
squares this is nently covered with suplings of about 4 feet 


Stock. 
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high ; the growth consists of silver fir (9-10th), deodar (1-20th), 
spruce with s few blue pine (1-20th) ; beyond this clearing 
and in more ahade are a few apparently older deodar and some 
siekly blue pine emplings. ‘This elearing ie surrounded on threo 

s by doodar, but nearly open on tho ravine side (north- 
west) ; ft las two or three seed-bearing deodar in the middlc, 
amd at tho bottom of the ravine, abont 50 yards away, are 
three solitary silver firs. It is quite possible this displacement 
of deodar by silver fir is due to the seed of that tree falling 
soon after tho clearing was made, and before any deodar seed 
fell. On the other hand, I have in many places noted a docided 
tendency on tho part of the silver fir to encroach on deodar 
growing on northerly aspects. 

‘There was little or no undergrowth in this area. 


Enumération of Doodar. 


‘Gave Doan. Daopis Orvmrs. ‘Torax Oxor, - 
Walhalla > 
(4a) |de tly [ hl! 
HH PB BEE 

§) Pe ape Fag 
of wfe| wf «|| «| + | eae 


Tho height of the deodar here may be judged from the 
following measurements made + 


1, Girth 6 fect 9 inches; height 76 feet 
i » 7 3 U Average height 77 feet. 


eit Poe > 


The following numbor of stamps were examined to determine 
rate of growth; all the stumps were not in the sample area :— 
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In this part of the forest with a north-west aspect, wo find 
9 trees of all classes per acre, average height 17 feet; ago of 
a six-feet tree ubout 254 years. 

Iv. 


ta edi Area, two acres to right of Ali Kheyl 
‘Bees sn Noaltty: and Kotal rond, and beyond the Engi- 
neers? workshops. 


‘The hill side is a good deal cut up by small wator-courses, 
and has occasional bits of level ground 
with some abrupt rocky slopes; gradient 
27°; clevation 8,600 fect; aspectsoutherly. 
Limestone; soil poor, yellow clay with very little vegetable 
Baca: monld, The hill side has euffered from 
F the wash of the snow water; some water 
aprings are found near this sample aren, 
Deodar with a few holm oak and juniper. Undergrowth 
vory little, consisting of viburnum, wild 
Stork. flax and thistles, Reproduction entirely 
absont, A few trees about here have been injured by fires lit 
at their basos, and by barking, 
Enumeration Survey. 


Couliguration, gradient 
‘and aspout. 


Deopas Srea08, Toran zor, 


gif \£.l¢ 
ify rf ih hy| iE) ten 
Help|] 2/8] 


a3 | x7 | 37 | Bturape partly olf, 
pany new, 


The following heights were noted :— 
L. Girth 11 feat @inchoa; hoight 85 foek 


So 8 10% 99 2 fAverge height 79 feet. 
5. » WM» lw» ” Bow 
as 3 \3 { 
Hud ali 
fe 8. : 
s3,| 2 (4 anwcrse, 
als ait 
opps) gt Ble 
1250 159) 1272 
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Tt will bo seen from the preceding that the crop is only 39 
troes per acro, and the average height Shut 79 feet. On the other 
hand, the growth ia the most rapid yet found in these forests, a 
first-claes treo taking only 165 years to grow. Tho rapidity of 
growth may be attributed to the trees growing on a sheltered 
southern slope in the vieinity of water. 


v. 


About two anda half acres, lying about the hospital towards 
“irda aa Woaliys the Spingawai Pass, 
‘The ground is steop and rocky near the main ridge, with huge 
‘masses of limestone protruding through 
the soil. The side spur, on which the 
sample area is, is rounded and even; the 
area measured runs into the ravine or dip between it and the 
next side spur, Gradient 28° to 25°, Elevation about 8,750 


feet. Aspect southerly al if 

imestono; soil clay ; vogetable mould 

Jet sated lentiful, eave on ridge . 
Doodar and holm ouk, with a little undergrowth of wild roses 
and viburaum. All the deodar have beon 
Bleck, felled and most of tho oak, A large part 
of tho hill sido was burnt last summer when covered with leaves 
and branches, &e.; in tho unburnt portion a good many deodar 
seedlings aro visible ; these are apparently two years’ old; a 

fow oak seedlings and coppice shoots ure also found, 


Configaretion, gradient 
and aspect. bese 


‘Toran Czov, Duopaa 


‘Daonas Srowrs. Oak Srvurs. Gauan Oax, amp Git. 
= 13 
teld |-lel-l-|e]}-|- i |-|- 
si) Fa é a 
ef | a¢ a 3 3 
a ~ < a = 
36 46 63} 127 49 “ | $21 | “ 


This gives 58 deodar per acre, 128 deodar and oak per acre. 
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deodar as found | 


ai 


Monsurements of 


‘of trees, 


fuel -— 


a 
wacky 
4 
spo | A 
eee 
ee 
He 
TORING HG) fo MAS MD EASIF OE YASMATOOoVONOTer nee 
PEERY) £ oemencooven ees 4eaneseosSorInvesd wa 
vi 
HOT ED) Co RE ORE DE AOVOSA EE SONONNONOTN COMES 
=e : 
menue |= 
swqemy FOO aS RAR ARR ANARAARAANS BOS 


stocked 


ity of measur- 
however, that the 
the collection of 
fourth were worth 


yortunit 


in 


solectod as one largely 


1g a good opt 
Te was found, 


in, 
hind been so much damaged 
fuel that the measurements of only ope: 


number of trees. 
recording. 


This sample area was 
th ouks, and as afford 


wi 
ing a 


trees 


At THE “TARIGn” TREE, 


Rate of growth. 


Ruxes countep ox Ranivs., % 


Rawanxe, 


‘ing per iach per 


Arerage umber of 
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3 

— 


Tt will be noted that while the aspect of this plot is southerly, 
the growth is much slower than in the godown plot (No. 4). 
‘This may be accounted for by the dry nature of the spur, rock 
being near the surface, &e., but also tends to show that growth 
neat the godown is abnormally quick, ‘The age of a first class 
tree (6 feet girth) appears to be 246 years in the hospital plot, 
or slower in growth than an average tree in these forests, 
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Pauxina Fonesr Tners,--Great difference of opinion pre- 
vails as to the necessity for praning forest trees and the season 
at which such operations ‘should’ be earried out, But tne 
doubtedly the weight of authority is favourable . to euny 
summer pruning, ‘The month of June is strongly recommend- 
ed, because at that time the wounds heal up much quicker than 
during July or Augnst, when tho motion of tho sap becomes 
slower. And it should bea standing rule with the pruner that 
no wound remain exposed to the action of the atmosphere for 
alonger period than one year. if the aim of the owner of 
woodlinds was confined to the production of the greatest 
amount of wood upona given area in the shortest possible 
time, it is questionable whether proning of any kind should 
be executed; for every branch cut away from a tree lessens the 
quantity of foliage presented to the action of the sun and the 
atmosphere, and therefore decreases the absorption of carbonic 
acid gas and the formation of wood, of which carbon is the 
main constituent. But whoro the object in viow is tho growth 
of the maximum of straight, lengthy, clean, and sound timber, 
thinning and praning must commence soon after planting, and 
continue until the trees attain considerable proportions, By 
thick planting, enrly thinning, and careful stopping of rambling 
shoots or rival leaders, pruning will seldom bo necessary except 
in tho removal of injured branches. But as the growth of a 
tree is slow, and he who plants seldom lives to train up his 
trees to maturity, pruning in an advaneed siago of their growth 
is often necessary in order to lessen the evils resulting from 
early neglect. 

‘Trooe diff so much in habit and in their rapidity of growth, 
and are so largely dependent upon the soil and ‘situation in 
which they aro placed, that it is impossible to lay down any 
procige rules for their management in this respect. Those in- 
tended to form large and good timber should never at any stago 
of their growth be suffered to become too much crowded, nor 
overtopped or whipped by their nurses; and as they rise’ thoy 
should be allowed sufficient apace to enable them ‘to develop 
well-proportioned heads, equal in length to from one-third to 
onv-half the height of the entire tree. It should also be borne 
in mind that by preserving a complete canopy of foliago ovor~ 
head tho moisture is retained in the soil, the stems rise rapidly 
and tho formation of side branches is retained, 
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The advantages of early pruning are nowhere more obser- 
vablo than in young plantations of Oak and Spanish Chestnut. 
‘Two years after planting it is no uncommon oeourrence to find 
aconsiderable number of the young trees hide-bound and be- 
coming distorted in their growth. Such, if left to thomsolves, 
seldom or never attain to the size of timber trees, But if eut 
over with x clean section within two inches of the ground, they 
will push forward vigorously during the following spring and 
summer, By rubbing off all but two of the strongest shoots 
in June or July, and allowing these to grew on together until 
the following March, and then cutting ont the weaker of the 
two, and afterwards ‘Keeping the other single wpon the stub, 
a vigorous growth may be insured, which will, in a few yeara, 
far oxeced that of the uncut trees, A most remarkable instauce 
of this is mentioned by Forsyth, who, the second year aftor 
planting a bed of Oaks, headed down one-half and left the 
other to grow naturally. In giving an account of their pro- 
gress a few years afterwards, he states that one of the plants 
thus ent over was 18 feet high and 15 inches in cireumforerica 
at 6 inches from the ground, while the largest of the uncut ones 
was only 54 fest high and about 4 inchos in cireumference. 

But, whilo recommending the early and careful pruning of 
forest treos, 1 would not be considered as an advocate of tha 
excessive lopping and pruning introduced by Pontey, and so 
ruthlessly carried on by his sticcessors, who looked upon and 
spoke of the branches of trees as being merely “ robbers of the 
stoms.” To produce lengthy timber every brauch which 
threatens to rival the lender should bo shortened. By adopting 
this method instead of cutting away the branch entirely the 
trunk is etrengthoned by the sap being detained in its descent, 
Timoly attention will obviate the necessity for heavy prunings 
at any atage of a tree's growth, The pruner should, however, 
be conversant with vegelable physiclogy, otherwiso that twi- 
light of uncertainty, in which all his operations are performed, 
may lead him to commit grave errors. In close plantations 
the destruction of the lower branches is eventually caused by 
the exclusion of light, but the result is generally tnsoundness 
of stem. This is found to be the caso so extensively in Canada, 
and other large timber-producing countries, that a very small 
proportion of tho trees grown under such circumstances aro 
fit for exportation. : 

Tho whole art of pruning and training timber centres is the 
adoption of a proper mean between the two extremes of cuttin, 
away the branches of a tree so as to give it the appearance oF 
a mere May-pole in the one case, and that of a dense spreading 
bush in the other, A severe mutilation of the head of any treo 
muat for a long time paralyse the action of ita roots, and on 
this account the heavy pruning of neglected trees, if under- 
taken at all, should ‘be extended over two or three seasons. 
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Deciduous trees will require the most careful training in order 
to produco sound timber. As considerable difficulty is ox- 
perionced in pruning trees of resinous kind without injury 
to their growth, it becomes the more necessary to plant and 
rear them in close order, The lower branches under theso 
cireumstances are soon killed back, und may be removed 50 
that tho longitndinal structure of the bole is but little injured, 
as, by the early destruction of tho laterals, the superinoumbent 
layers of wood are entiraly free from knots. Thus it happens 
that Fir timber grown in close plantations, where the carly 
removal of the dead, bolt-like insertions left by the dead 
branclies is attended to, becomes the most valuable, while single 
troos, from their conrseness of grain and abundance of large 
knots, are almost worthless to the builder. It is also found 
that Ash grown in close plantations heromoa much tougher 
and clearer in the grain. , 

Tn expored situations both the pruning aud tho thinning of 
trees shiould be much lighter around those margins of, plauta- 
tiona which face the provailing high winds of the district. By 
too close packing it often happens that only the face of the 
very outermost trees aro clothed with foliage, so that any 
injury to one of these admits the destructive winds. ‘This may 
be guarded against by a judicious early thinning of anch 
margins, ao as to sceure a belt of low-branched trees.—(A. J. 
Buunows, in ‘ The Garden?) 


Some short time ago samples of the gums or rather gutta- 
porcha given by thres of the Indian Figs (F. indica, F. religiosa 
and F'.glomerata) wero sent to England for roport on their valua. 
The following is an extract from a letter from Mr. Matthew 
Gray, General Manufacturer, India Rubber, Guttapercha, aud 
Tolegraph Works Company =: 

“We have received your letter of the 81st ultimo, and havo 
examined the three samples of dried Ficus milk which you 
sent to us. Wo have no doubt they aro all of some commercial 
value if properly collected aud carefully dried, The samples 
were too small for us to form any correct opinion of their com- 
mercial value, and we would feel much obliged to you if you 
could get sont to us about 100lbs. of cach of the three sorts, 
that will enable us to test in some practical manner their valne. 

It is of the greatest importance in collecting the milk and 
drying it, that it be done with care and ina proper manner, 
0 that it be kept clean and no decomposition take place in the 
drying. To do this, it is necessary that the drying be done 
under a roof aupported by poles, to sercen the milk fram the 
direct rays of the sun. rays for drying the milk should be 
made of common deal timber, say threo feet long and cighteon 
inches wide, with side and ends about three inches high ; these 
trays are put upon supports below the roof, and into them is 
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poured tho milk abont one-eighth of an inch deop ; this is 
allowed to romain until it is dry or nearly dry, when another 
layer of milk is put on top about one-eighth of an inch in 
depth, which is allowed to dry. ‘This process is repeated until 
a cake of two or three inches in thickness is made up, when it 
cau bo turned out of the tray in a dry cake of firm dry gum, 
three feet long, eighteen inches broad, and two or three inches 
thick, ‘Chis care in the drying of the gum may appear un- 
necessary to those who collect it, but years of experience has 
proved to us tho necessity of doing it as wo describe; we have 
found that if it is dried with the direct rays of tho sun bearing 
upon it, docomposition takes place, or if dried in too thick a 
masa the ontside of the mass gets dry and firm, whilo the 
centre contains moisture and induces decomposition, thercby 
injuring the quality of the gum yery much.” 


‘Tne Amenioan Yetrow Cepar on Cypress—An American 
paper states that this noble tree sometimes attains a height of 
150 feot, nnd a dinmeter of from threa to fivo fect. Tho 
branches are pinnate, drooping, feathery, dividing into henntifal 
light-green sprays, like those of the California Libocedrue, but 
with finer foliage and more delicate plumes. The wood of this 
treo is undoubtedly the best the country affords, and ono of 
the most valuable to be found on the whole Pacific coast. It is 
pale yellow, close-grained, tough, durable, and takes a good 
polish ; and to these qualities is added a pleasant fragrance, like 
that of sandalwood. 

‘The ouly Californian wood that resembles this is the torrega, 
which has the same delicato yellow colour and close textura, 
but the pleasant scent is wanting, whilo the troes are small 
and scattered in and ont of the canyons. Some threo ov four 
ships have been built of yellow cedar, and small quantities, a 
few thousand fect ata time, have been sent to Portland and 
San Francisco from Sitka, Fort Wrangel, Uhecan, and Port 
Simpson, probably less than «milion fect in all, Somo little 
goes to China, and is mado into fancy boxes, it is said, to bo 
returned to up for camphor-wood. 1t deserves to be far better 
known, not only to shipbuilders, but to carpenters and farni- 
ture-makers, ‘fhe Indinns make their paddles of it, aud weavo 
and coarse cloth from tho inner bark of the tree, which 
is quite durable, and of a fine brown colour, It is also the 
favourite firewood of the coast region, burning very freely, 
though it doos not Inst Jong, A yellow cedar fire, to any ono 
witnessing it for the first time, is quite a notable phenomenon, 
Tho flames quiver and rush up in a multitude of ragged-edged 
lances, while the burning surfaces snap and crackle and ox- 
plode, and throw ont n shower of glowing coats with such a 
noise that conversation in an ordinary pitch of voice is at times 
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impossible, Every open hoarth in which this wood is burned, 
his to be closely ‘scraenod with a feamowork of wire netting, 
else the floor would be strewn with cinders, The durability 
of this timber is forcibly illustrated by the fallen trunks lying 
in the damp woods. Many of tho largest of thom last for con- 
turiea, retaining oven tho delicate colour and fragrance unim- 
paired, Soon after they fall they aro overgrown with moss, 
in which seeds lodge and germinate, and grow up into vigorous 
saplings, standing all in a row on the backs of their ancestors. 
‘Aa thoy grow Jarger they stand astride, sending their roots 
down and out on both sides, like the straddling legs of a spider. 
‘And, after they bave reached an ago of several hundrod years, 
the downtrodden teunk, when cut into, will almost always be 
found as fresh in the heart as it was when it fell. Decay goes 
slowly on from the outside, never commencing in the beart- 
wood, as far as Ihave noticed, though a good many of the 
living trees are injured by a fungus which produces a dry rot 
similar to that found in Thuja and Libocedrus. The species 
is found as far south as Vancouver Island, and is pretty gener 
ally distributed along the const and through the islands, as far 
north as Sitka,—how much farthor in either direction Iam 
unable to eng. But though its range is thus extensive, it does 
not seem (o be very abundant in any one place, or to ocenpy 
any considerable area to the exclusion of otk 


jor species Tint 
ber Trades Journal, 


Forests or mim Caucasus.—Reporting on tho trade and com- 
merce of the Cancasian Provinces, Acting-Consul Lyall, after 
wvored area existing 

ir 


reform, like many others just as urgently required, las hitherto 
been postpond sine die, —DUid, 
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A Loo Rattroan,—The log tramway or railroad in use by 
the Richardson Brothers at their mill, south of Truckee, is 2 
very ingenious piece of machinery. Logs ten inches or a foot 
in diameter are hewn round and smooth, and their ends are 
conpled together by iron bands, Lheso logs, taid side by side 
upon graded ground for a distance of perhaps threo milos from 
the track. Ofcourse the road Jooks quite like an ordinary 
railroad track, except that logs are used instead of rails, and 
the ties ave at much greater intervals, The wheels of the 
engine and cars are concave on their outer surface, and fit the 
curve of the logs.’ ‘The power is applied toa wheel in the 
middle of the forward axle of the engine. ‘The most remark- 
able loads of logs are hauled upon the cars, and the affair ia a 
decided success. It is very cheap, its construction is simple, 
it is not easily damaged, and its operation is all that could be 
desired. By means of this tog railroad the Richardson Brothers 
are enabled to get their logs to the mill from the forest, three 
miles distant, at a cost far less than is ordinarily done.—Zruckee 
Republican.—I bid. 


Forest Frees.—Thousands of acres of wild and cultivated 
Jands have been devastated recently by extensive forest fires 
in Now Jersoy, Pennsylvania, and Virginia. The country 
about Tuckerton and Tom’s River and Forked River, New 
Jersey, has ben swopt over by the flames, and cranberry bogs, 
strawberry farms, timber, dwellings, barns, and live stock 
destroyed. The well-known shooting grounds in that region 
have been utterly destroyed. The singed bodies of thousands 
of quail and other game birds, and rabbits, have been found 
on the outskirts of the burned districts, Immense quantities 
of game have also been destroyed in Monroe aud Pike counties, 
in Ponnsylvania. Warm, dry, and windy weather has pro- 
vailed in Virginia for several’ weeks past, and these forest fires 
there are reported unprecedented in extent and damage. The 
fires in the dismal swamp lave been raging for moro than a 
week. They envelop the whole of Lake Drummond. ‘tho 
cultivated sections of the adjoining country are overrun with 
bears, panthers, deer, and smaller game. A Router’s telegram, 
dated Now York May 13th, anys:—Fires have broken out in 
the forests in the south of Now Jersey, and in tho oil regions 
of Pennsylvania, ‘The conflagration is spreading, and causes 
immense destruction of oil and agricultnral property. Several 
small villages have been destroyed by the flames—Z bid. 


Pauszrvina Woon.—The improved French mothod of pre- 
serving wood by the application of lime is found to work well. 
The plan is to pile the planks, in a tank, aud to. put over all 
alayor of quicklime, which is gradually slacked with water. 
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Timbor for mins requires about a week to be thoroughly im- 
prognated, and other timber more or Jess time according to its 
thickness. The material acquires remarkable consistence and 
hardness, it is stated, on being subjected to this simple process, 
and the nssortion is nade that it will never rot. Beochwood, 
prepared in this way for hammers and othor tools for ironwork, 
js found to acquire the hardness of oak without partiag with 
any of its well-known elasticity or toughness, and it also lasts 
longer.— Zid, 
. 


Arizona Srentac.—At a recent meeting of the California 
Academy of Sciences, Professor Stillman read a paper on tho 
guun and colonring matter found on the Acacia Greggii and 
Tarrea Mexicana, ot creosote plant. ‘The gum which exudes 
from those plants is very abundant, and is tho product known 
to commerce as shellac, The same plants produce lac dye, 
Professor Stillman suggested that California might compete 
with British India in supplying this valuable product. Mr. 
B.D, Redding said that those lac-yialding plunts wore. a8 
plentiful as sagebrush, from Southern Utah to New Mexico, 
and from tho Colorado Desert to Western Texas, 

Phe lac is most abundant around stations on tho Mojave 
and Colarado deserts, and exudes as the result of an insect’s 
sting. Calcutta exports a million pounds sterling in value, 
annually, of shellac, selling at 25 to 35 conta a pound; and 
almost as much more of Inexlye, selling at 30 to 40 cents 
a pound, In 1876, the United Stdtes imported 700,000 pounds 
of shellac alone, To collect this is simple work for boys, and 
will prove an important industry. It will require little or 
no enpital. The twings are boiled in hot water, and the gum 
yisea to the top, is skimmed off, atrained, and dried on smooth 
stones, and liandpressed into fakes, ready to mako sealing-wax 
or varnish. The residue, when allowed to settle, makes lac- 
dye. Tho plants live on a rainfull of three inches a year. 

Tn Vol. VI (Botany) of the reports of tho U. S. Geographi- 
cal Surveys, west of the 100th meridian, wo find the following 
jnformation relative to these two plants which would seom to 
be worthy the attention of commercial men and mannfacturers, 
page 108—Acacia Gregoii, Gray.—A small tree, 10 to 20 foot 
high, puhoseent or glabrous, unarmed or with scattered, stout 
reentved prickles; pinnn 2 or 3 pairs, on a slender petiole 5 
leaflets 4 or 5 pairs, oblong or oblong-ovate, 2 or 8 lines long, 
sounded or truncate above, narrower at base, rather 
and with 2 or 8 straight nerves ; flowers in cylindrical spikes 
an inch or two long, the peduncles equalling or exceeding the 
Tonves; pods thin, corinccons, Aut, 8 or 4 inches long by 5 
to 7 lines broad, shortly stipulate, aeuto, curved, glabrous, 
and roticuluied, more or less constricted between the seeds ; 
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seeds half an inch long. From Western Texas to Southern 
California ; collected in Western Arizona, 1872. 

Page 41—Larrea Mezicana, Moricand, Creosote buak.—Com- 
mon from Western ‘Texas to Kern County, California, and 
southward to Mexico, Dr. Loew’s examination proves that 
the reddish brown exudation on the branches, causod by an 
insect, will yield a rad coloring matter showing all the reactions 
of cochineal, “The alcoholic extract of the leaves, on evapora- 
tion, yields a greenish brown residue of a specific and some~ 
what ‘disagreeable odour, mora strongly perceptible on boiling 
tho extract with water. This residue is only, to a small extent, 
soluble in water, and the solution has an acid reaction. It 
yields a light yellow precipitate with acetate of lead. Tha 
part of the slccholie extract, that is insoluble in wator, is easily 
soluble in alkalies, It also dissolves in nitrie acid at a 
moderate heat, whereby exudation takes place, On addition 
of water yellow brittle mass is precipitated.” ‘The Mexicans 
are said to uso an infusion of the leaves for bathing in with 
pond effect in rheumatic affections. (Also Vol. III,Wheeler’s 

ors.) 

Pago 80—Larrea Mexicana, Moric. (Z. glutinosa, Engel 
mann),—Valley of the Gila, Arizona. This shrub is especially 
common on the hills bordering the Gila, also on the sandy 
wastes adjacent to Tucson and Camp Lowell, in Arizona, even 
imparting its sirong odour to the air. 

fa the third volume. of those ‘reports this plant is also 
called stinkweed.—Scientific American. 


Iv a recont number of the Asian, in a kind notice of 
our Journal, the reviewer, referring to our note on the subject 
of toughened glass for sleepers, refers us to The Month, in 
alate number of Chambers’ Journal, where it is stated that 
“where glass aleepors have been laid by way of experiment 
they stand wear and tear as well as iron, perbaps better, 
for they do not corrode.” On tho samo subject wo now ex- 
tract from the Zimber Trades Journal as follows :— 

“Tovenennn Grass Staurees.—In regard to this subject the New 
York Manufacturer and Builder suys :—Wo feel inclined to oxpress 
‘our Inck of confidence in the practical application of this material 
for railroad sleepers. The advantages of wooden sleepers are, thet 
railroad spikes are easily driven into thom; but how about making 
Telisble fastenings of the rails to glass? “And how about tightening 
when arsil becomes loose? ‘Then wood possesses an elasticity which 
iv not only vory dosirable as acest for the ails, but 
the first experimental elevated railroad in Greonwie 
city, tho rails were fastened directly upon the large T piccos which 
crowned the columns supporting the road; a great improvoment was 
effected by patting wooden sleepers across on top of theso rail, and 
then other rails on top of theso sleepers ; and this is ossentially tho 
principle upon which now all the New York elevated railroads aro 
Constructed. Another example occurs to our mind, Some forty years 
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ago the Camden and Araboy Railroad, betwoen New York and Phila- 
dstphis, was built on stone sleepers, [twas supposed that as stone 
wat 20 "much superior to wood in solidity and. durability, it would 
be a great advantage, not only in strength, but also in covt of repair. 
‘These stone sleepors and piers were all removed thirty ago and 
wooden sleopers substituted, and wo do not sco why gitss would have 
any advantage over stono, ‘The stone referred to was. granite. 
varieties of which aro about as strong as the toughened gli 
referred to.” 


We have received the Report for 1878-79 of the Oota- 
camand Botanical Garden, which presents but little of foreat 
interest. It is atated that the Araucaria (A, Bidwilli) thrives 
admirably on the Nilgiris, one specimen, only twolvo years 
old, baying reached height of over 28 foc. Mahogany, 
too, scoms to be doing well, though wo should certainly havo 
thought that the attitude would ba too great for it. 

Pho auocess of the Cocoa plant in the Nilgiris, as well as 
of Liberian coffee, seems to be the chief point of interest 
in this report. The former seems to have been most suc- 
cessful, while the growth of the latter soems to be very fast 
and healthy. 


A new variety of the Cedar has been discovered in Cyprus. 
Tt was, we believe, first brought to notice by Sir Sam- 
uel Baker. It is very uncommon, being found in only 
one locality in the mountains. In character it is said to 
resemble more nearly tho Atlas Cedar than the Cedar of 
Lebanon or the Deodar. 


In an article in the dsian, to which we have already re- 
ferred, it seems to bo supposed that the translation of an 
Ttalian paper on the Carob tree by Mr. Duthie, which appeared 
in our last number, was taken from the journal of the Agri- 
Horticultural Society. This, too, the Society seem to think, 
for we have received letters from their Secretary requesting 
us to “acknowledge that tha paper was taken from their 
journal.” However, wo are afraid the Society will not get 
any such acknowledgment this time, the faet being that 
the paper was placed in ovr hands in manuscript last January, 
only just too lato for the January numbor and possibly as 
soon as it was received by the Society. At the time we sent 
the paper to press, we were unaware of the Society’s also 
having published it, or we should probably have left them 
the whole of the honor and glory of producing our frieud Mr. 
Duthie’s interesting translation. 


Ow the 9th May last, at three o'clock in the afternoon, 
fa fire broke out im the Forest of Fontainebleau in the part 
known as the Gorges @’dspremont, Tho firo which, it 
seems probable, was duo to the carelessness of a smoker, sptead 
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rapidiy in the dry grass and among some young maritime 
pieces which had been killed by the winter frosts. ‘The damage 
done was estimated at 3,000 francs, and the area burnt over 
was about 10 hectares. “It was extinguished in tho evening 
with the assistance of passers-by and a detachment of the 
Uth Hussars.—Revue des Eauz et Pordis, 


‘Tae Forest Act rm Bownay.—The Bombay Gavette regrets 
to learn that since Sir Richard Temple's departure there has 
been an attempt to reverse, at least to modify to a considerable 
extent, that forest policy which ho so successfully, and in the 
fnco of great official opposition, introduced into the Presidency, 
Relieving, as this paper does, that upon the proper protection 
of forests, and on the re-clothing of the denuded hills of tha 
Dooonn with vegetation, depends in no small degree the future 
prosperity of this conntry, the reversal of the lately inaugurated 
forest system would in its opinion be a national calamity. 
After quoting in support of the policy of tho Act the example 
of the efforts now being made by the Americans to reaffores 
their country the article continues: “ it is asserted that the 
application of the Forest Act entails very great hardship on 
the people. We believe the reports of these hardships to ba 
very greatly exaggerated. The Act provides that no ground. 
shall bo taken over unlese all chims have. frst been settled. 
Js it seriously maintained that this provision is inoperative? 
Ifclaims on the wasto taken over be once sottled, a villager 
chooses to enter a Government plantation and to cut down 
young trees, ho deserves no sympathy if he is punished, | More- 
‘over, the intention of the Act is not to stop the consumption 
of timber, but simply to regulate it and to provide for the ro- 
placement of whatever is cut down, If the villagers were 
allowed to have their own way, there would soon be not a trea 
in the country. So for their own good, and above all for the 
good—even the satety—of the millions who have as much 
Tight to theso forests as the fow villagers who lire neat them, 
the provisions of the Forest Act must be carried out. It is 
also eaid that conservation of waste lands means a diminution 
in the supply of forage. | That is not the caso; on tho contrary, 
Ind that is conserved yields ten times more forage than bare 
tracts exposed to the scorching sun, and from which the earth 
is year by year being wasted away. All that tho Forest Aet 
requites is, that the people shall desist from sending their goats 
and sheep into conserved tracts until the trees aro strong 
énough to be left to themselves. Wa sincerely hope that the 
Governor and his more immediate advisers will not bo led away 
by clamoue, but will ateadily carry out the policy of ronfforest- 
ing the wastes which it was the proudest achievement of his 
predecessor to lay down.” —Pioneer, : 
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Sifred Pengelly, a 

Most of our readers will have hoard ere thie that Alfred 
Pengelly has been killed by a black bear throwing him down 
a precipice in Chamba, By bis death Government has lost 
an excellent servant, and all those who had the privitege of 
being personally acquainted with him, deplore the untimely 
death of one whose charactor was without a blemish, 

‘Alfred Pengelly, bora in 1843, was the con of William 
Pengelly, Heq., E.R. 8, F. GS, ote., who resides at Torquay, 
and who is well known as a scientifie geologist. In the year 
1852, when 9 years old, he left his home for school, spending 
five years at Sidcoe in Somersetshire, two yenrs at ‘Boot ban ia 
tho city of York, and two years at the Flounder’s Institute, 
Ashworth, Yorkshire. From 1861 to 1863 he spent as junior 
tencher at Bootham, York. 

In 1861 he matriculated at the Tondon University, hub 
instead of proceeding to his degree at that University, he 
entered, in October 1863, at Christ's College, Cambridge, where 
he gained a mathematical scholarship, and was a senior optime 
in the Mathematical Tripas in 1866, He became Master of 
Arts in 1869 if wo aro not mistakon, 4 

In spring 1867 Hor Majesty’s Secrétary of State for India 


decided on offering a eprtain number of appointments jn the ” 


Indian Forest Departmént to young Englishmen, the appoint- 
monia to. bo. filled by means of a competitive examination, 
and the successful candidates to be sent either to Gormany or 
France for the purpose of studying forestry, preparatory to 
their joining their appointments in India, Alfred Pengelly 
headed tho list of the firaty.year, sid he arrived after 
having spent two and a ‘br +years at the French Forest 
School at Nancy,and in tho*fatest of Haguenau, arriving in 
India towards the end of 1869. He was posted to Sind, where 
he, in conjunction with Mr, F. R. Dasai, assisted Dr, W. Seblich, 
then on special duty in Sind, in the examination of the forests 
of that province, aud in the collection of data fora working 
plan, z 
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Owing to repented attacks of low Sind fever, he was, in 1871, 
transferred to the North-Western Provinces, and stationed at 
Chakrata. 

For some timo he was in charge of the forests near the mili- 
tary station of Ranikhet, where he organized the supply of 
wood to the Cantonment, and demarcated a portion of the re- 
serves destined to supply the station with forest produce, 

In 1875 he was engaged in making an examination of tho 
Kumaun Iron Works Forests at the foot of the hills below 
Naini Tal, in the Kotah Division. 

Tn October 1876, his services ware placed at tho disposal of 
the Government of tho Punjab; he did however not join ia the 
Punjab itil in February 1877, when he was appointed to the 
charge of the Ravi Forest Division, and instructed to push on 
the demarcation of the Chamba reserves. 

In February 1878 he proceeded on one year’s furlough, On 
his return in Febrnary 1879, he was posted to the charge of 
the Fnel Reserve Northern Division, but alrendy in May of the 
same year he proceeded on six month's leave on urgent private 
affairs, from which he returned in Decomber 1879. He was 
then attached to the direction and employed in the examination 
of the Lahore rakhs. 5 

On tho 1st January 1880, he took temporarily charge of the 
Conservator of Forests’ Office, until the arrival of the new Con- 
servator on the 26th January 1880, when he returned to the 
examination of the Lahore rakhs. 

~~ Early in April 1880 he proeseded to Chamba, specially 
{_ charged with ‘tte demarcation of reserves in that State, Ta thie 
+ work he made capital progress, 

It was early in the morning of the 29th July 1880, when his 
servants woke him and told him that a black bear was close by 
eating tho. villagers’ fruit. Ho dressod quickly, went out, 
fired at the boar and missed it. The latter went off, and Alfred 
Pengelly followed it, up with a favourite and most excellent 
little fox terrier, “Vixen.” He traced tho bear to a cave, 
situated above a precipice, and approachiblo only by » narrow 
path, Vixen could not bo stopped, and went in at the bear. 

\ “Alfred Pengelly, hearing his dog being punished by the benst, 
went to his assistance along the narrow path. Suddenly the 
bear rushed out, and before he conld fire, Alfred Pengelly was 
seen falling over the procipice. Whether the bear actually 

rushed hin down, or whether Pengelly, in trying to avoid the 
Tear, stepped over the edge of the precipice, has not been as- 
cortained. He fell clear down for upwards of 300 feet, and 
death was instantaneous. 

Having stood at the head of the first qeor'e trained English 
Forest Officers, Alfrod Pengelly may be called the leader of 
that section of the forest service, which position he filled most 
worthily, not only on account of his attainments in genoral and 
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forett knowledge, but also, and perbaps more so, beeauso of bis ) 
thoroughly upright and simple-minded character, He was 
a true friend ; and although his life eannot boast of any speci | 
ally brilliant episodes, yet ho was a man one does not mect | 
with every day. 

‘Alfred Pengelly martied about two years ago. Ho lost his 
only child nearly a month before his death, and he leaves 
young widow mourning his loss. 


Sw. 


Proposed fire protection in the forests along the sonth- 
western declivity of the Sewallh Range for the 
Purpose of diminishing the floods which now reach the 
Ganges Cama, 


Nomenovs as the opportunities are for demonstrating in 
India tho fact that the damage done by floods may be dni. 
nished by creating or improving forests on hithorto more or 
Jesa barren hill tracts, it is rare that actual measures can ke 
taken. The damage dono by the floods, or the advantages to 
be derived from their cessation, must be very obvious and 
striking to cause the necessary outlay to bs granted. Tho 
following are instances where specinl circumstances have 
caused, or are expected to cause, immediate measures, 

‘Mr. Baden-Powell brought to notice the very serious damago 
dono by torrents locally called “Chés” in’ the Hoshiarpur 
district. These Chés spread ao much sand from the barren hills 
over the adjoining plains that every year the cultivated lands 
aro more seriously encroached upon. 

In Ajmere and Merwara the water is very searco, and overy- 
thing depends upon the proper utilization of the rainfall. For 
this purpose the hill sides were brought under protection, and 
the new formed forest growth is expected to prevent silting up 
of valuable tanks, to diminish the excessive evaporation of 
water from the ground, to produce a more permanent sub-, 
terraneous flow of water to tanks and wells, and to attract 


more rain, 

In the Pabbi_ hills, near Jhelam, a system of protection was 
commenced by Mr. Reuther, with the same object of economi- 
zing the rainfall, and regulating its discharge from the surface. 

Tn the case of the ‘southerestern doclivity of the Sewalik 
Range, the floods, which rush down in numerous mountain 
torrents (called Raus) during the rainy season, cross the lines 
of the two great canals, the Ganges and the Enstern Jumna. 
‘The great importance of these canals, and the enormous cost of 
the engineering works required for their protection, supply the 
special motive for improving the forests of the drainage area 
of the torrents. 7 
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It cannot bo said that the south-western deelivity of the 
Sewalike is devoid of forest. There are forests, but they are 
less than half stocked with trees, and there is a very feanty 
undergroth and little soil, by reason of the fires whicl 
pass through them every dry ‘season, and cause continual 
damage. By merely keeping out the fires, the growth of the 
forest and the accumulation of a protecting layer of vegetable 
mould would be much favored, so that in the course of some 
years a great improvement would take place. Tho discharge 
of the rain water from the surface would be spread over a 

roater length of time, and the sudden floods of only a few 
hours duration, which are now so dangerous, would be reduced. 
Farther, the amonnt of detritus and sand now carried down 
upon the lines of the great oanals would very much diminish. 

‘The provision mnde ul the Gunyes canal for passing off the 
floods from the Sewaliks is of four different kinds :— 

(a). The minor drainage channels are simply permitted to 
enter the canal. 

(8). Two rivers, the Ranipur and the Patri, are conveyed 
over the canal by super-passages. 

(3). The Ratman river passes through the canal by means 
of dams and sluices on a level with the canal. 

(d).. The Solani passes underneath the Ganges caual, which 
is oarried on the great Solani aqueduct. 

The total cost of these works was nearly half a crore of 
rupees. Compared with the more interest on such a sum, 
irvespoctive of the cost of maintaining the works, the cost of 
protecting the whole forest area from fire is quite trifling. 

The matter having beon laid before the Government of the 
North-Western Provinces, it remains to be seen whether the 
Oanal Department will consider it their interest to contribute 
towards the expenses of protecting the forests from fire. One 
portion of the ares deserves first attention, that of the Ratman 
river basin. It includes ten milos length of the Sewalik range. 
‘The arrangements for crossing the Ganges canal at the Ratman 
are of a less permanent character. They involve the keeping 
up of a permanent establishment for the working of the 
sluices, by which tho floods and the canal water are alternately 
passed off, ‘They cause repented stoppages of the canal, and 
the floods must carry largo quantities of detritus, not onl} 
through the canal, but also into the oanal. Arrangements will, 
therefore, ba made for Protecting. the mountainous portion of 
the Batman catchment area. The enat of protection will only 
‘be about Rs. 2,000 » year, whilst the engineering works at the 
Ratman represent a capital of five lakis of rupess, with 
Re. 20,000 mero interest evory year. 

‘Tho questions now, are: Firsily, to what extent the floods will 
be finally reduced? "Secondly, to what extent will tho transport 
of debris aud sand across the Ganges canal be reduced ? 
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Thirdly, what. period of snecessfal fire protection will elapse 
bofore marked effects will be observed? And, Fourthly, when 
will the maximum effect have been approached? 


H, Waara, 
Danna Dos, the 27th July 1880. 


Durability of Indian Bailway Steeyers, and the rules 
for marking them. 


Tar following is an abstract of the replies recoived from 
the several railway authorities to an enquiry made by Govern- 
ment aa to tho durability and average age of railway sleopera 
of the different kinds of wood in uso :— 

East Indian Railway.—Cnnnot give any definite information 
as to the ages of the different kinds of woods used for 
sleepers on this railway, as the system of branding has 
been defective, 

Sponks of sil as being the most durable of Indian woods, 
and states that the average life of sleepers of sal on tho 
railway bas been 14 years. 

Eastern Bengal Railway—Teak, sil, jardl, and iron-wood 
sleepers in use: average ages :— 


Teak os a a 14 years, 
Bal . : eo IB 
Hard-wood, Jaril, &. a SES. 
Tron-wood se ba moe 


Consulting Engineer explains that these figures show tho 
time the sleepers have already been on the line, 

Creosoted pine sleepers obtained from England are also in 
use, and some, which have been 18} years in tho road, ara 
yot rerviceable, 

Northern Bengal Railway.—Sa\ in use, but for so short a 
time that it would be difficult to pronounce any definite opi- 
nion as to its durability 

63,000 sAl sleepers laid, time about four years, and renewals 
have been at the rate of 14 per cent. Government of Bengal 
is of opinion that this percentage is due to the use, in the 
firat instance, of sapwood; it having been found that where 
heart wood was used, no sigue of splitting or decay have 
appeared, and that on the whole sal sleepers make a very 
satisfactory road. 

Tishoot’ Railway.—Deodar and sil sleepers in use. Tho“ 
former bas been laid over 5 years, and most of the sleepers 
‘on the line show no signs of deterioration. There have been 
failures, but these, it is stated, are duo to the necessity for 
frequent shifting, and the consequent use of additional spike 
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holes, when relaying, resulting in splitting ; these sleepers were 

originally laid on the famine line, 

‘Sal has been laid over two years, and so far has stood well. 

Creosoted pine also in usc, but does not last as well as 
deodar or eal, 

Cateutia and South-Kastern Roilway*—Manager finds sal 
and teak more durable than creosoted pine, the average lite 
of which is given at three or four years, He says nothing, 
however, as to the age of sal and teak. 

Punjab Northern and Indus Valley Railways-—No records 
kept up hitherto, 

far in uso on both railways, and creosoted pine also on 
the Inttor. 

Nathati Railway.—Red gum and creosvted pine in use; 
former more durable, 

Sind, Punjab and Delhi Raihoay—Deodar and creosoted 
pine in use. 

Deodar, average lifo sa -12°34 years 
Pine * an we 16357 

‘No jungle woods in use on the Rajputana Railway, 

The Government of India have prescribed the following 
rules for the marking and registration of sleepers =— 

Rules prepared by the Consulting Engineer to the Government 
of India for State Railways, for the Marking and Registra- 
tration of Timber Sleepers, 

‘The present system’of branding sloepers will be discontinued, 
oe a system of marks on zine nails will be substituted 
for it. 

2, The marking and registration will be confined to a few 
lected aml 


|. The miles on which registration is to be adopted should 
be selected so as to afford different conditions of curve, gra- 
dient, ballast, &e., which may affect the life of a sleeper. 

4.’ Every kind’ of timber ‘in extensive uso for sleopers 
should be included in the selected miles. 

3. In case any railway is less than 50 miles ia length, no 
detailed sleeper registration need be kept. 

6. On lines exceeding 50 miles in length, the number of 
miles selected for registration shall be one for every 50 miles 
of railway, but hal nok waved & asimana Of ea tallow on 
any one railway: 

. For marking sleepers zinc nails will be used of the size 
and shape shewn in the sketch. 

8. The zinc nail is to be driven into a countersunk hole, 
and on the head of the nail is to be punched the necessary 
marks for registration. After the marks have been punched, 
the countersunk hole ia to be filled in with putty, which may 
remain nuntil the sleeper is removed from the line, 
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9. Tho character of the wood in the sleeper will be indi- 
cated by a letter on the head of the nail, as bolow :— 
A~Australian Timber, 


and has been laid in the road in the year 1880. 

12. ‘The nail should be driven in én the top of the sleeper, 
about four inches from one end. 

13, ‘Thora will bo no separate store mark on any sleeper 
registered. 

14. Tho lino denoting the half of the year will be 
discontinued. 

15. ‘These rules will cancel Government of India Circular 
No. 292-315 8. B., dated 27th February 1873, 

16, A report on all sleepers, taken out of tho selected 
miles, must be sont to Government at tho énd of every year, 

G. L, Mozasworrs, 
Bist January 1880. 


frosts and Sorests, 
By E. E, Fennanpez. 


Tar orders of the Government of India, on the Progress 
Report of Forest Administration in the Central Provinces 
for 1878-79, while commenting on some observations mado 
in the Report concerning the effects of the severe frosts of 
the winter of 1878-79 on forest trees, say :— 

“ The damage done to young trees by frost seems to be a 
real dificully in certain localities in the Central Provinces, and 
it would be of advantage if some of the young Forest Officers 
could study the eubject, and could compile all available obser 
vations regarding it, so as to determine the greater or lest 
aunceptibility of diferent species of tree in this respect,” 

The widespread injarious effects of frost to be witnessod 
every year in our foreste by the most casual observer, struck 
mo from the very first as being one of the most important 
Points to bo ingnired into botore making any sorious attompt. 
to restock the large areas of sparse scrub, of which we bave 
become the custodians, Much as 1 desired it, yet I have 
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never had either the opportunity or the leisure to carry out 
that long and sustained series of careful and complete 
observations, without which ail deductions must run the 
risk of being drawn from insufficient data. But for my own 
benefit, I have jotted down, whenever the chance occurred, 
a few notes en passant, und since the winter of 1877-78 I 
have, whenever I could, registered the minimum night and 
morning temperatures of each day during the cold season. 
I have thus been able to draw certain general conclusions 
regarding the effects of night frost on our forest troos. 
Many of these generalisations will, no doubt, have to be 
considerably modified, and some even entirely abandoned 
with more extended and exact observations. But as somebody 
must make a beginning, J have ventured to state here briefly 
the results I have heen able to arrive af, trusting that others, 
with more leisure for independent work, or more advantageously. 
than myself to observe special phenomena, will freely 
criticise and record their own experiences in our Forest 
Journal. In this manner wo shall, in time, come into 
possession of a complete body of facts respecting a subject, 
the capital importance of which, in sylviculture, is beyond 
question, If we will only discover sufficient earnestness of 
purpose in the matter, Government will, no doubt, give 
every encouragement by supplying. the necessary instruments, 
and’ affording special’ facilities for research to a aclect few, 
whose tastes and attainments lie in the direction of Forest 
Meteorology. That this encouragement will not be wanting, 
when the occasion arises, may be inferred from the orders of 
the Government of India, quoted at the head of this paper. 

Twill begin by describing, briefly, what we know concerning 
the general action of frost on the vegetable kingdom. Without 
possessing so much preliminary knowledge, it is obviously 
impossible to study with any fruit the special susceptibilities 
of our various forest. 5 to frost. Writing ont in camp, 
and under the continual pressure of official duties, I shall no 
doubt unavoidably omit to notice many points which have 
been recently, and are boing daily, cleared up by the researches 
of learned German and French vegetable physiologists. 
Nearly all my illustrations will be taken from facts that have 
come under my own personal observation. 

All parts of plants are bad conductora of heat, more 
especially so tho wood and the corky layer of the bark. 
‘The relative conductive powers of wood, glass and copper are 
us 1: 5}: 12,500, while the conducting power of cork is much 
lower than that of wood. Hence the temperature of the bark 
and wood of massive stems rises and falls very slowly. 
"The reault of this is, that while the temperature of the air is 
rising, such stems ‘are colder than tho surrounding air, and 
reach their maximum temperature after that of the day has 
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been attained, the former maximum being of course tower than 
the latter. On the other hand, as the surrounding air cools 
much more rapidly than the stems, these are warmor at 
night than the air, and naturally attain their minimum 
temperature after the temperature of tho air has fallen to its 
lowest point, and has begun to rise again, They, therefore, 
never reach so low a temperature aa the surrounding air. 
‘Thus is explained the almost complete immunity of dormant 
buds to the effects of frost—thanks to the protective covering 
of the outer bark, when once the rhytidom has been formed. 
Heneo also the fact that frost seldom kills a well established 
seedling outright, the part suffering being only the herbaecous 
portion, the pith of which is still unprotected by a'sufficiently 
thick woody sheath, 

But the most energetic cause of fall of temperature in 
plants, as well as the most rapid in its offects, is, without 
question, radiation, Hence the roots and the buds at tho 
collam suffer much less than the portions of the plant well 
above the ground, and, therefore, more frooly exposed. Other 
things being equal, it is obvious that rapidity of radiation is 
directly proportional to the extent of radiating surface. Tt 
hence follows as a corollary, that (ceteris paribus understood) 
the greater the proportion of radiating surface to. mass ix, 
the greater will be the susveptibility of the plant in qnestion 
to frost, We can now understand tho renson of the higher 
seneitivoness to frost of species with Inrge leaves, or with 
buds, loaves, and internodes possessing a hairy, warty or 
rough surface, as, for instance, Storeulia wrens, Toak, 
Terninalia belerica, T. tomentosa, Buckanania latifolia, 
Bombaz malabarieum, Gmetina artorea, &o. ‘Thus also. may 
he explained the predominance and more ot less complete 
oxelusiveness of the needle-lesved trees (Conifere) in high 
latitudes aud at lofty elevations, 

‘Tho energy with which those parts of plants which have an 
extended surface radiate, is shown by comparing the respective 
temperatures marked during a clear night by a freely oxposcd. 
thermometer, resting directly on turf, and by another placed 
in tho air n cortain height above the former. The first. may 
register frost, while the second still stands some degrees 
above freezing point, A further illustration of this fact is 
afforded by ‘nature herself in the greater abundance of dew 
and hoar frost deposited on plant parts possessing an extended 
surface, 

Tf water, containing other substances in suspension, bo 
subjected to the process of freezing, it will be found that, as 
freezing gooa on, the mixture separates, on the one hand, 
into pure water which congeals and forms ice, aud ou the 
other, into a concentrated solution of the suspended substances, 
the freezing point of which solution is below that of water. 
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Moreover, as the tearned Ruedorff has demonstrated, the net 
of concentration itself of these substances induces many 
chemical changes, new compounds being xetually formed. 

The water contained at any time in a plant is there present 
in two different ways. One portion of it exists therein as 
a free liquid, holding certain substances in solution: this 
liquid is the crLt-saP of modern botanists. The other portion 
of the water surrounds and clings fast, by the force of 
adhesion, to the molecules of the cell-wall, and the substances 
in the protoplasm, and its quantity remnins more or less 
constant. Physicists apply the term HYDRostaTIO to water 
in this state. “The most perfectly seasoned (air-dried) wood 
contains hydvostatic water, which can only be expelled by 
continual exposure to a temperature not lower than that of 
steam, Now under the action of frost, the hydrostatic water 
remains unaffected, whereas the water of the cell-eap separates 
from the protoplasm, and the substances held in solution in 
it, and oozing out throngh the cell-wall becomes frozen 
outside the cells (never inside). During the process of 
freezing, the ice crystals grow on by additions to their base, 
aa tho water gradually issuos from the cell to the outside of 
the coll-wall, If the frost lasts long enomgh, the onter 
surface of the cell-walls bocomes encrusted with & constantly 
thickening coat of ice crystals. As the water within the 
cell is thne constantl ‘ishing, the walls of the cells 
collapse inwards, and the tnrgescence of the tissues is thus 
destroyed." ‘These Inst become broken, and in the case 
of larme watery leaf stalks, like those of the artichoke, the 
epidermis becomes complotely disunited from the internal 
tivstes, und covers them merely as a loose sac or sheath. Sacha 
obtained 99 grammes of puro ico, from 396 grammes of an 
artichoke etalk, or 25 per cent of the total weight of the 
original stwlk. After the frost of 25th November 1879, nt 
Kirgaon, I examined several frostebitten tonk seedlings, some 
of them five feet high, and found that the connection between the 
bark and the enclosed stalk had been destroyed in many 
places. According to Caspary the crystals sometimes grow 
outwards like combs, the teeth. of which gradually tear 
through the epidermis and protrude out. 

‘When thaw seta in, the ice melts. If the thaw is gradual, 
the liquefied iee may be reabsorbed by the cell and the cell~ 
contents, provided the frost has not been severe enough to 
have already injured the tissues beyond all chanee of recovery. 
In that case all the melted ice may be reabsorbed, and the 
disrupted tissues may reunite, and resume their wonted 
functions, Indeed it is seldom that death is the direct result 


© This collapae is ween in avery strikiog manner in the frost-bitten tender shoots 
of the orange plant, 


FROSTS AND FORESTS. 103 


of freezing. For the most part it is caused by rapid thaw, 
for then the quantity of water outside the walls of the cells 
becomes all at once too large to be absorbed, and fills up the 
spaces between the disrupted tissues, usually with a fatal 
result, causing decomposition of the coll-contents, and the 
destruction of the molecular structure of the protoplasm 
and cell-wail. 

‘Watch frozen leaves before thaw begins, As a rule, even 
when tha frost is very severe, they all present the same 
sppedrance, Those that are ultimately to die are undistinguish- 
able from those that recover afterwards. But as thaw gradually 
sets in, little by little the tuegescence of the former collapses, 
discolouration commences, and the leaves gradually dry up, 
or shrivel up and die. 

In the teak seedlings at Kirgaon, referred to higher up na 
having hed the bark disunited from the internal tissues, } found 
some water in the intervening spaces, niter the portion of stem 
containing them was quite dead, proving that this, so to say, 
extravasated water could not be reabsorbed, And ono of there 
avodlings, five feet high, which L cut on the 3let January 1880, 
showed that the pith, and all the tissues of the upper six inches 
‘of the stem, wera quite rotten from excess of moisture. As I 
continued making sections lower down the stem, I found tho 
eambinm of the bark and wood quite black and rotten all 
round down to within one inch of the crown of the root, where 
the woody sheath had not attained a greater thickness than 
one-sixth of an inch; the woody tissue and pith also were black 
and rotten. Lower down the stem, where the ring of wood 
was more than one-sixth inch, but less than a quarter inch thick, 
‘both the pith and wood were discoloured and decomposed on 
two opposite sides, vertically, below the two intervening apnces 
between the points of attachment of the immediately upper 
pair of Jeaves. The other two sides of the rectangular stem 
were apparently unharmed, owing, no doubé, to the leaves just 
above them being able to draw up at once, thanks to their 
suetion power, any excess of moisture collected vertically 
ander them, Thus it was clear that whatever the other causes 
‘of denth were, the immediate cause was excess of moisture 
which could not be reabsorbed, and which ultimately brought 
about tho decomposition of the tissues affected. 

Chemical changes produce a dusky colour in the extravasnted 
sup just as in ordinary expressed sap, and in the case of leaves 
and herbaceous stems, rapid evaporation soon causes a com- 
vleto drying up of tho dend tissue, The Butea frondowa lef 
hecomes quite brittle within two hours after the sotting in of 
thaw, 

"Pho substances left behind in the cell, after the water has 
frozen ontside on the coll-wall, may undergo decomposition, 
and enter into uew combinations. ‘The chlorophyll grains may 
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become disorganised, tho whole protoplasm becoming cloudy 
and of a brownich or yellowish colour, as in the leaves of the ~ 
Orange, Anogeisa latifolia, Butea’ frondosa, Pterocarpus 
marsupinm, Eleodendron paniculatum and a host of other 
trees, or it may becomo a dusky green aa in the Terminalia 
bellerica cr assume a blotchy, pale leprous green, as in the 
partially frost-bitten leaves of the Bér. In other cases the chlo- 
rophyll may remain unchanged, while coloured masses, either 
red or pale yellow, form and occupy the upper part af the cells 
of the anperior surface of the leaves, asin the Sedum and 
Mahonia. The red colouring matter here is soluble in water, 
and gives, on spectrum analysis, the samo bands as the red 
colouring matter of flowers, ‘Tho change is due to the colour- 
ing of the part by radiation. Light does not. eansa any altera~ 
tion, and the green colour is restored when the tempernturo 
rises. ‘The restoration is a slow process, while the change in 
colour may be effected in a single frosty night. I would 
recommend this point to tho attention of our Himalayan 
foresters, 

We aro now at liberty to lay down the following general 
proposition, viz., that the greater the quantity of water in the 
coll-sap is, cateris paribus, the larger will be the quantity of ico 
formed, tho mora marked the collapse of the cell-wall, the 
severer the disruption of the tissues, and the more dangerous the 
offects of o rapid thaw. We thus see why the sap-gorged 
tender toak shoot falls an easy victim to frost ; also why the 
Boswellia thurifera and Odina Wodier are more easily affected 
by frost than tho Anjan and the Bér; and why the Phyllan- 
tue Bmbliea is at once frost-bitten, while the Khair escapes, 
alihongh, so far as leafy expansion is concerned, the two stand 
more or Jess on an equality. We oan now understand why ait 
dried seeds undergo almost any degree of cold without losing 
their gorminative power, and why winter buds of woody plants, 
that loso their leaves in autumn, withetand all alternations of 
frost and thaw. These buds areas rich in assimilated solid 
substances as they are poor in water. Again the reason is now 
obvious why, in countries where the winter or season of dor- 
mant vegetation is immediately saceoeded by a well-marked 
spring or season of reawakening vegetable life, Inte frosts aro 
alwnye attended with fatal results (all the new shoots aro at this 
time saturated with water) ; whereas, in countries like most parts: 
of India, where the season for the cessation of growth of the 
principal forest trees is not the cold season, but quite a different 
one, vi2., the hot weather, which intervenes between the former 
‘and the revival of vegetation, it is, of conrse, evident that the 

“ater a frost occurs, the less it is to be feared. On the other 
hand, it is clear that early frosts aro dangerous everywhere, for 
nowhere, at tho time when they ocenr, is vegetable growth in a 
quiescent state. To uso tho vulgar, rather inaccurate, but 
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forcible phrase, “the sap is still up2? The tissues, especially 
those of the herbaceous portions (stalks, leaves and bnds), are 
more or less gorged with sap, and as growth or rather the 
metamorphosis of assimilated matter is still going on, the 
sap is thin and watery, Wo thus sco why in India, and in 
other countries in which vegetable growth is continued al- 
though with constantly decreasing activity throughout the 
whole winter, to censo only at the commencement of the 
immediately ensuing hot weather, frosts, even the mildest, aro 
always to be drended.* Hence it is not quite correct to say, 
as even many scientific foresters are wont to express themselves, 
that the year’s shoots succumb to early frosts, because they are 
not yet “properly or sufficiently liquefied.” "At best this way 
of putting the fact conveys only a partial truth, aud is extreme- 
ly mislending. Tt is quito true that proper lignifeation b 
interposing a sheath of a badly conducting substance like wood, 
protects the pith against the cold of the ontside ai 
effect can it have on the buds, the death of which means the 
death of the shoot? Moreover, the woody sheath must be fairly 
thick, if it is to afford the necessary protection to the 
At the Kirgaon Nursery in Nimar, the pith of teak 
was killed by frost although surrounded by wood one 
thick, The main point to remember is that, in order that the 
shoot in question may be placed in the best conditions to with- 
stand frost, the growing season must have passed, or be auffi- 
ciently advanced, for the sap to contain the greatest, Proportion 
possible of solid matter in the shape of the reserve food stored 
up for uso at the beginning of tho next sowing season.t 

Plants possessing tough leathery leaves, like the Celastrus 
senegalensis, Hardwickia binata, Pipal, Bér, the Mistletoes, &., 
generally resist frost well, and the mosses, fungi, and the so-called 
lichens, which are nearly always dry and leathery, seem never 
to be affected at all. The texture of their tissues, as well as 
the smoothness of their parts is, no doubt, one of the chief 
causes of their low radiating power. But. the present state of 
our knowledge on this point is not sufficiently advanced to 
warrant any general rule being deduced. We enn, until further 
study brings now facts to light, only say that the nature itself of 
the plants couduces in a manner still undefined to the faculty 
it, possesses of resisting frost. With respect to the mosses and 
fungi, and what we shall still call lichens, we know that their 


This fact oxpnot bo too much insisted upon, for poople, carried away by the 
acclimatisation mania, fondly iaagine that becuase trees from the totaperate 
own native clita, it tberofore 


foilowe 


‘¢ This remark does not apply to leaves, which seom to be more sonsitive the 
parce they avo to their shedding time, as will bu geen lower dowa, The question 
‘here is tho vitality of the slioot itself 


106 PROSTS AND FORESTS, 


vitality is not only proof to extremely low degrees of cold, but 
jo to complete drying up, whether this is caused naturally 
or artificially. 

In the saine way different varietins af the sume species ara 
distinguished by their different degrees of sensitiveness to frost, 
Ihave myself no doubt that careful and intelligent study will 
show that these various relative degrees are simply the combined 
result of modifications effected in the size of the leaves and 
in the nature of their surface, in the rapidity and vigour of their 
growth, in the period of the year for the fall and renewal of 
their foliage, &e. So far as frost is concerned, the acclimatisa~ 
tion of a plant, introduced into a country the meteorological 
conditions of which differ from thoso of its habitat, is possible 
only on the supposition that such favourable modifications ean 
be gradually produced. 

A little reflection will show that the depth, unture, and com- 
position of the soil and sub-soil, in which a plant has its roots, 
influence, to a considerable extent, its sonsitiveness to frost. 
When the soil is favourable, and growth rapid, arly frosts will 
fiud the shoots charged with sap, and vegetation still more or 
less active, theso circumstances boing aggravated in countries 
possessing seasons like ours in Central India, whore all forests 

ossoss the characteristic of early frosts. On tho other hand 
if the soil is poor and shallow, and the sub-soil is hard, and pre- 
sents no facilities for the penetration of the roots into it, like the 
masees of sheet rock, which form so peculiar a feature of a great 
partof the trapconntry, the roots remain superficial and exposed to 
extreme alternations of temperature, and the shoots of the year are 
thin and weakly, and experience the effects of frost ‘in their 
greatest intensity. Thus in the cold woather of last year, young 
‘Hardwickiag growing on sheet-trap in the Khandwa reserve, 
and in tho moist, rich, deop-soil, sandstone valleys of Punasa, 
were all more or less frost-bitten, while those standing in me- 
dium soil or on freely fissured rook, were scarcoly touched at all. 
Again in the cold weather of 1877-78, the Bér bushes in the 
deep, moist, rich soil below the village of Desli in Kalibhit suf- 
fered very soverely, more so even than Dhaora (Aaogeiveus lati- 
folia) in medium soils, while bashes of the same height in the 
‘vicinity, where the soil was of an average type, escaped without 
any injory at all. 

‘Before proceeding to the next point, it may be noticed here 
that, other things being equal, the injurious effects of frosts are 
groater, the further they occur from the solstice, for the sum is 
then more powerful, and then, therefore, all the more rapid. 

The dew-point or relative humidity of the air affects the 
greater or less sonsibility of a plant to frost. ‘The greater the 
felative humidity, tha more intense the hoar frost, and hence the 
soveret its effects on vegetation. ‘This is why the ravages of 
frost, along river banks, in swampy ground, and in low-lying 
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situations, generally are greater than in other localities, and why 
amall bushos and the lower branchos of trocs are frost-bitten, 
when tall poles and the higher branches are either not affected 
at all, or ure affected relatively only to a slight extent. When 
fogs prevail, the destructive effects of frost are cloarly defined 
by a lino coinciding with the height of the fogs. On elevated 
ground, solitary teak trees,20 feet high, may resist as low a tem= 
perature as 21° Pah, without showing a single frost-bitten leaf, 
whereas in low, moist situations all the leaves, and many of the 
young shoots and buds, would be killed by a temperature of 25° 
Fah.” In India one of the cases of the greater sovarity of 
early frosts is the greater saturation of the air owing to the 
proximity of the monsoon just past. 

Captain Losack has recorded that fire conservancy tends to 
heighten the susceptibility of forest trees to frost. It would be 
interesting to know whether the experience of other forest 
officers coineides with that of Captain Losack. Any opinion on 
the subject can be valuable only on the indispensable condition 
of long and continued acquaintance with the forests concerned, 
which must Lave been protected from fire for a sufficient num- 
ber of yenrs to allow of the comparative severity of successive 
winters being fully considered in deciding the question at issue. 
For instance the past two winters in the Central Provinces have 
been exceptionally severe. Ido not believe as low degrees of 
cold have ever been registered before, since meteorological ob- 
servations have been regularly taken and recorded here. It 
would, therefore, be unfair to’ charge to fire conservancy tho 
arenter destructiveness of the frosts of 1878-79 and 1879-80, 
Of courso there is no é priori objection against Captain Losack’s 
conclusion regarding this subject. Indeed it is quite possible 
that the inereased humidity, both of the soil and atmosphere, due 
to suecessful fire conservancy, does, by raising the dew-point and 
producing more generous growth, agaravate the injurious effects 
of frost. But, on the other hand, eahanced vegetative vigour 
signifies mora covor, and, therefore, greater impediment to radin- 
tion, the most energetic a3 well as the most rapid cause of fall of 
temperature. I myself ean offer no opinion on the subject, as 
my longest acquaintance with a fire-conserved forest oxtends 
over only five years, and I do not possess sufficient data to draw 
any inference of greater value than mere guess-work. This 
mich I cau say with certainty, that during neither of the two 
past winters, unexceptionally severe though they were, did 
observe that the vegetation ia the fire-conserved furests suffered 
more than in the adjoining private or Government non-con- 
served forests. 

‘My observations seem to mo to tend towards establishing the 
general proposition that, with deciduons trees, early leaf-shedding 
is directly connected with the sensitiveness of the leaves them- 
selves toearly frosts. The Boswellia thurifera, Odina Wodier, 
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Bombe matabaricum, and Sterculia urens are among the very 
firat to shied their leaves, and they show most conspicuously of 
all the injurious effects of frost. Of course there are other 
cansea, as shown above, which operate to render them extremely 
sensitive to low temperatures, Yor instance, the first three 
gpeciea are rich in sap, while the Bombar bas also, with the 
Sterculia, large leaves. But that early lenf-shedding has some 
connection with the marked manner in which these trees bear 
evidenca of the effects of frost, will, I think, be admitted from 
what follows. On the 19th November 1879, the thermometer 
foll to 19°F ah, ; neverthelessnumerons Butea frondosa trees, from 
25 feet to 80 feet high, showed few signs of frost bite. On the 
6th and 7th December following, the minimum temperatures 
were rospectively 21° and 23°, i.0., from two to four degrees higher 
than on the 19th November, and yet the Butea suffered on those 
two nights, or rather mornings, more than on the latter date. 
Again, on the 25th, 26th, 27th and 28th January 1880, tho 
lowest temperatures ware respectively 21°, 22°, 25° and 284°Fah., 
ive,, the temperature on those days was from 2° to 74° warmer 
than on the 19th November, and for the first two days about the 
same ns on the 6th and 7th December, and higher by several 
dogrees on the two succeeding dates, and yet the effects of these 
last-mentioned frosts on the Butea were munch more marked than 
those af the preceding severer ones. Whether this greater 
susceptibility of the leaves is due to their diminished vitality, 
and, therofore, lessened reenperative power as the time for shed. 
Ging approaches, althongh a likely explanation, can only be, for 
the present, a matter of conjecture. ‘The fact is there clear and 
indisputable. Other species, as far as I ave observed, have be- 
haved similarly, thongh not in so marked a manner as the 
Butea. Whe Zieyphus and Celastrus senegalensis may be quoted 
as instances out of a number. 


(To be continued.) 
. 


A Submarine Korest at Bombay. 


In 1878, when excavations were inade on the east side of 
the Bombay Island for the Prince's Dock, the Engineers found 
stumps of trees at a level of 12 feet and more, below extreme 
Jow-tide mark, proving a considerable subsidence of the land 
‘on that side of the Bombay Island. An account of this 
remarkable discovery was published in their Records for 1878, 
by the Geological Survey, with a note by Mr. W. T, Blanford, 
which we reproduce below, But it will doubtless interost the 
readers of the  Inpraw Forester” to hare some details relating 
to a subject which has a special interest for foresters, ‘These 
details have been extracted chiefly from a late report by Mr. 
Ormiston, the Resident Engineer of the Bombay Port Trast. 
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The bottom of the dock is 45 feet below the B. M. Stone 
at the Bombay Town Hall, the surface being about 21 feet 
below that mark, and nearly 2 feet below mean water lavel. 

‘The excavation has opened out five distinct strata, the lowest 
of which is a rock with an cxtromely unoven surfaco, The rock 
(probably trap, though this is not stated in the report) was 
in places covered by moorum, and this by black loam. The 
black loam was overlaid by a stratum of stiff blue clay from 
6 to 20 feet thick. The surface of this blue clay was nearly 
level, and the remains of branches, twigs, and reods aro dis- 
tinetly traceable in it. The uppermost stratum was soft black 
clay or silt. Tho trees were growing, on an unoven surface 
on the rock, and some on the moorum and black loam over- 
lying the rock. The soil was generally vory scanty, often 
not more than four to six inches thick, and the roots were spread 
out almost at right angles to the trunk. In some of the 
fissures of the rock there was black muddy loam, possibly 
the remains of decayed roots. Altogether 382 trees were 
found. They varied considerably in length and thickness, but 
appeared to be of contemporaneous growth—223 were standing 
upright, and 159 had fallen. The largest tree was 4 feet 
8 inches (according to the latest report 36 inches only) 
in girth and 46 feet in length; this was found on its side, 
Several others of equal girth were standing upright, but 
tho upright trees were all broken off near the surfacg of the 
blue clay. The trees were standing at different levels, the 
highest boing at low water love of extreme spring tides, while 
the lowest was 16 feet below low water level, ome of the 
forest in the Sundarbans is not much higher than the low 
water level of spring tides. But this forest evidently had 
a character different from the Mangrove and Sundri Forest 
on the deep mud of the Sundarbans, Those trees hed grown 
on rock, or on tho scanty soil overlying that rock, and the 
forest probably stood above high water level. The difference 
at Bombay between low and high water, at extreme spring 
tides, is 16°60 fect, so that the subsidence, as indicated by the 

ition of the trees, must have been more than 82 feet. 

‘ho stumps which protruded through the bluo clay into the silt 
were completely riddled to a short distance into the blue olay 
by the perforations of the Teredo navalis or another similarly 
destructive animal, Lower down, tho holes became fewer, and 
many of the trees, when eut through into blocks, showed a 
tingle hole winding towards tho roots, and getting larger 2a it 
pproached the foot of the tree. 

OF tha trees found lying down, some must have drifted as 
they were without branches or roots. The large fallen down 
tree, mentioned above, bad left a complete cast of its branches 
in the blue clay, though the woody matter was gono. 
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Apparently all the trees were of the same kind, oxeept two, 
whicl said looked like teak trees. The wood of the others is 
described ns fine grained, and dark like rosewood.* 

No certain remains of any kind were found which might have 
indicated human habitation; nor were any shells or other 
organie objects discovered in tho blue clay or the ground 
‘underneath it, except one oyster shell which was imbedded in 
some gravel in n crevice of the underlying rock. 

But it is mentioned that traces of twigs and seeds were 
noticed, the latter having left impressions of their shapes in 
the blue clay, a five film at the ontside skin in some cases 
adhering to the clay. None of the casts were more than 
Mnalf_an inch wide, but they were foundtclose together, and ina 
vertical position, 

Below the places where these casts of seeds were traced, it 
is mentioned, that the loam stratum was perforated with holes 
like rat holes, and that these were filled with very fine clay 
nearly as fluid as cream. Some of the holes commenced from 
the burfree of the loam, penetrating it for the length of a 
foot; others ran in a horizontal direction. 

‘The aroa excavated is about 30 acres; thus there were, on 
an average, seven trees per acre standing. But in addition to 
theso, some of the fallen trees liad probably grown on tho 
spot. The trees were not, however, equally’ distributed, but 
wor found grouped in large clusters on a portion only of 
the area, | 

Leaving to the goologist the further discussion of this most 
remarkable discovery, it will be well here to offer a few 
remarks which may be of interest to our readers, ‘So much 
seems clear, that, after the land on which the treea grow had 
subsided below the sea, a deposit of clay, gradually and slowly, 
settled down upon the trees, and that at a Inter period a second 
Goposit. coming from another source, and cousisting of soft 
silt followed. 

The trees wero Probably killed by continued immersion in 
water. Soon after they had beon killed, and before the deposit 
of stiff clay had settled around them, they were broken, aud 
blowa down ty, winds and waves. From what is stated in 
the reports which have furnished the data for these notes, it 
would seem that the wood is in no way petrified, but has 
preserved its character in a remarkable manner. It would 
be well to examine the structure of the wood found, and to 
compare it with that of Indian woods of the presant day, 


* Wo have received specimens of two kinds of wood: tho fret is rotten and haa 
I trace od 


‘Teak’; 
ructure corresponds with ‘Khair’ 
‘he darker golour is probably the result of ite long 
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in order to identify them, and determine whether they belong 
to families which are extinct, or are still found in India, 


2nd September 1880. D.B. 


Nore ax Mu. BuaxvorD.—Thie discovery of trees in the apat on which they grove, 
Jl ou rare asl ts Bester unas ebidy comarvatte ena shox os 
in recont or aubsrocent fimet, depression’ must have taken piace inthe immediate 
oigubourhood ar ground which appoara to, have boon raed. The Prince's Dock 
ison tho eastern or harbour side of Bombay Island, and the Esplanade surrounding 
the fort on. tho western side, not. uuile away’ from Ihe doe, is compote of the 
ook enlled littoral ecnereto by De, Buist, & meas of shells, eorala and aan, cemented 
together by carbonate of limo. It is scaresly possible that the materiale of ‘which this 
rock conslste can havo boon accumulated at. thoir present olovation abovo the sen ; 
in all probability they formed, when first dopositod, a sand bank or beach not raised 
shore high-waior mark, and ast is dificult tn understand how elevation and deprea- 
ftion ean have occurred’ simultancaualy on difforent. sides of 40 small em atca ns 
Bombay Taland, it ie probablo that the whole arca hea undergone sloratinn and 
opresnton alternately. If the clevation bo the older movement, then the Esplanade 
Ilet once havo bean saveral feet highor than it now in; if tho depremsion t older, 
lise freon at Prinoo's Dock have boon nt a. greater depth beneath the sea than they 


fhe tor 
Inne tend tn thi 


Y visit to Mount Haron near Toulon, <Srance, 


Wanisr on a tour in the south of Franco, I did not of course 
omit the opportunity of visiting the fumous Mount Faron, about 
which wo have heard a good deal from time to time. Full 
details of this interesting reboisement work are to be found 
in. the Forest Conference Report of 1874, but a few particulars 
of my own observations may interest some of the readers of 
the “Ixptaw Forester.” Not having been fortnnate enough 
to find any one thoroughly well acquainted with the progress 
of the works during my short visit, allowance must be made 
for tho incomplete information obtained. This mountain forms 
what may he called the centre part of a rango of hills of 
maguesian limestone, which stretches along the north of 
Toulon, and presents a very desolate and forbidding 
appearanco as far as show of vegetation goes, 80 that on the 
whole, it struck mo as being of as dry and barren a nature 
as any of the arid hills of Rajputana or the Punjab, 

Although © good deal has boen said about the dangers of 
dennding a mountain of this kind, still, on tho whole, the risks 
ate not half so great as in the caso of the black marl hills of 
the Hautes and Basses Alpes, for the hill being composed of 
hard limestone, tho formation of mud and boulder torrents, 
with attendant landalips, é¢., cannot oceur. 

‘Although considerable damage to cultivation hag resulted 
from the felling of the forests on the slopos of this mountain, it 
is rather too much to any, I think, that the harbour roads were 
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obstructed by the “debris,” &., or that the hill consists of a 
mass of rolling stones as the deseriptions would lead one 
to believe, 

‘The area submitted to reboisement treatment is about 365 
heotares, the whole of which belongs io the Municipality of 
Tonlon, but this mountain furming one of the principal points 
of the defences of Toulon, all forest operations are subject to 
certain military rules and regulations, 

The average rainfall is about 28} inches, which is much 
above the average of that of most of the dricr parts of India 
where works of a similar nature have been undertaken ; besides, 
the proximity of the sen must necessarily rendor the atmosphere 
extremely moist. There is also a considerable fall of dew, 
and although the climate ia decidedly hot for Europe, and 
droughts frequont, yet taking everything into consideration, 
the heat and dryness are nothing like that of Rajputana or 
Northern India. 

Judging from somo single trees and patches of the ancient 
forest still apparent, the natural vegetation seems to have 
consisted prineipally of Scotch fir and Maritime pine; and 
considerable areas of forest composed of these species atill exist 
in other parts of the range. 

Tho undergrowth consists principally of broom, juniper, 
brambles, and several kinds of onks; but owing to ‘tho fact 
that seods of all kinds of plants were sown on this mountain, 
when operations were first commenced, many strange shrubs 
and bushes are now to be seen, and form quite a study for the 
botanist, This tract has now been subject to the strictest 
conservancy rules for upwards of 27 years ; and, as the portion 
delonging to the town of Toulon at least had beon reduced to 
acomplete state of barrennoss, and, therefore, hardly eapable of 
affording any grazing whatever, there could not have been 
meh tronbla in inducing tha neighbonring inbabitants to give 
up their grazing rights. Besides this, they are said to have 
for many years abandoned the custora of keeping large flocks, 
and confined themselves to the cultivation of vines, olives 
and figs, which was found to be much more profitable. 

The difficulties encountered in somo parts of India, when 
grazing is to be excluded from cortain roserved tracts, in the 
neighbourhood of which the principal source of welfare of the 
inhabitants consists in keeping large flocks of sheep and goats, 
is well known; and no comparison is admissible between the 
suceess of the exclusion of cattle from Mount Faron, and 
similar attempts in India, especially when the inhabitants in 
the neighbourhood are, in some cases, only half civilized, and 
altogether incapable of understanding anything but the actual 
loss of their grazing, even though none in reality existe. 

T must confess, however, that I was rathor dinappointed with 
the show of natural vegetation, represonted by 27 years 
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conservation, and could point out several tracts in varions parts 
of India, which, when taken in hand, were probably eqnally 
barren, and where, notwithstanding the great difficultios of 
keeping ont cattle, now exhibit a much better natural growth, 
even uiter five or six yeara conservation only. ‘The principal 
method employed for effecting the reboicement of this tract has 
been by means of sowings in pits dug about 0°80 to 1:00 metres 
in depth, all the available soil being collected at the bottom. 

This, on an average, left an empty space of about 0°50 
centimotres, which had’ the advantage of giving the young 
plants a certain amount of shelter during their early growth. 

Owing to tho very hard rocky nature of the soil, which 
neceasitated the digging or vather quarrying out of the pils at 
those places when there was a likelibood of encountering fissures 
in the rock, the pits are very irregularly distributed over the 
surface, but, as a rule, they are placed from three to five metres 
apart, 

‘Most of tho pits aro filled with strong plants of Aleppo pine, 
Maritime pine, Holm oak (Q. ilez); Acacia (Robinia), &e., of 
all ages, a3 the sowings often failed, and lad to be executed over 
and over again, About five per cont. of the pits are empty, the 
rook haviug proved too compact to allow the roots to penetrate, 
Planting strong plants would undoubtedly have sueceeded. 
Dotter, but whon sowing was found to answer, and being at 
the enme time less expensive, it was naturally finally adopted. 

Some of the trees of the older plantations aro now from 15 
to 20 feet high, and ecem to be in a most flourishing state, with 
the ground underneath well covered with humus, Nearly 
the whole area has now been completed, with the exception of 
the parts situated in the immediate neighbourhood of the 
fortifications, and on the side next Toulon where the ground 
is for the most part precipitous. 

‘The cost of these works is said to have amounted to abont 
100 franes por aera, which is much less than the expenditure 
on other reboisement operations in the Hautes and Basses 
Alpes, and where the cost hus amounted, in some enses, to as 
much as 350 franes per acre; but it must be recollected that 
in the case of Mount Faron no masonry weirs or other works 
‘of an expensive nature have been constructed. 

The planting of resinous trees seems to have been intended 
originally as a transitory species, to he replaced eventually by 
dociduous trees, suitable for coppicing, when it became neces 
sary to clear portions of tho forest for military operations ; but 
however good the theory, the idea hus not been found altogether 

racticable, as it appears that pinos only will grow on the 
ard limestone rock. 

All attempts at planting larch, cedar, eucalyptus, &c., 
have naturally failed. Although the reboisement of Mount 
Faron has been an undoubted success, and has boen executod 
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apparently at a very moderato cost, atill it must be recollected 
that, on the whole, the conditions of rainfall, climate, experience, 
skilled labour, supervision, &¢., are much more’ favourable 
than in the one of any similar works undertaken in India, 

Tt may be argued that in India there aro certain species of 
trees capable of withstanding long droughts and excessive 
hieat for a much longer period than any European species, 
which must of courso be admitted ; but, on the whole, I think it 
must bo allowed that the conditions ‘are decidedly very much 
in favour of the success of the Mount Faron operatious, oven 
though the conditions are perhaps as unfavourable as can bo 


found in Europe. 
¥, MoA. Mom, 
Precantions to be taken fh felling trees singly in dense 
orests, 


‘Wauen a tree is to be felled in a well-stocked forest, it is most 
important to preserve tho neighbonting trees and young tender 
seedlings from injury. 

T have invariably noticed that by the careless felling of 
tres, especially by private purchasers, many young seedlings 
and ‘trees of immature growth are broken down by the fall 
of a big tree, and dio in consequence. 

It is necessary, therefore, when a treo is to bo felled, first 
for us to determine in which direction there are fewest seed- 
Jings and trees, for in that direction the tree ought to be felled; 
and, accordingly, I would suggest that the departmental mark 
be placed on the tree on that side. 

Tt would be necessary to impress upon the wood-cutter that, 
whichever side of the tree bears the departmental mark, in 
that direction the tree must be folled, 

Uf the tree has many large branchos, these as well as all 
creepers, should be cut down before felling the treo ; and in- 
structions should be given at what height the trae is to be cut. 
Tf it is sottled thnt the trea is to be cut at two feet from tho 
ground, the wood-cutter must be carefully instructed first to 
cut the treo with the axe very deep on that side of the tree to 
which it is intended to fell, and about nine inches lower than the 
cut to be made on the opposite side of the tree, When the 
tree has been cui on both sides, and about three parts through, 
thon tha remaining portion should be ent b the saw on the 
opposite side or back of the trea, which will then come down 
straight in the direction intended. 

‘The above method in felling traos has been tried, and the 
yesult found almost cortain. And by insisting oa this method 
being carefully used, the wood-cutler may rescue the lives of 
many valuable seedlings. 


8. C, Cuuckessurry. 


Horests and Arboricultural ttork in Qucenstand. 


We have received from Mr. L. A. Bernays, the Vice Pro- 
aident of the Queensland Acclimatization Society, a copy of 
the Society’s Report for 1879, together with a papor by himsolf 
‘on the subject of Economic Tropical Horticulture in Northern 
Queensland. 

From these papers it appears that the Society, though poor, 
and Tapatied OF the meagre Government grant of £500, is 
doing great deal of good work for the colony, not only in 
acelimatizing useful exotic animals and plants, but also in 
furthering the development of indigenous products, and even 
the proservation and conservation of the forests. On the 
subject of forest conservancy we quote as follows :— 

“ Having been desired by you, vorbally, to make any obser= 
vations in my power, which might assist in dealing, hereater, 
with the question of Forest Conservancy, I lost no opportunity 
of comparing my own viows upon the subject with those of 
many intelligent persons engaged in various ways in timber- 
getting. There can be no question that the subject is one of 
extreme importance to the future of the colony ; and the fact 
that we have atill enormous tracts of timbered country, affords 
facilities for dealing successfully with the question, inasmuch 
as, if now systematically and intelligently handled, the costly 
and difficu't phase of replanting need never arise. 

“Further oxperionce bas induced me materially to modify tha 
views expressed to the Government in 1871, when I was 
honored by ‘an invitation to make suggestions for a Forost 
Conservancy system. I am ow quite satisfied that no really 
practical good can be effected until the Government aro 
prepared to appoint departmental officers of varions grades, 
swhoze duties shall be solely confined to regulating and guard- 
ing the felling of the natural timbers, and the creation and 
preservation of timber reserves. The example of India abun- 
dantly proves that this may not only be accomplished without 
beings charge span the State, but that such » department, 
properly worked, may be made a source of revenue. Gazette 
notifications upon tha subject of felling timber are of no prac 
tical effect unless the orders of Government are enforced ; 
while to do this offectually, the officera charged with the duty 
should not have their attention distracted by the imposition of 
other incongruous duties. The Indian Forest Department is 
20 admirably organised, and its success has been so marked, as 
to indicate it as an excellent type on which to found a depart- 
ment of our own; and there is little doubt that the Govern- 
ment of India would willingly tend to the Queensland Govern- 
ment, a competent officer to examine our forests, and to prepare 
aacheme for their managemeut and preservation, The expense 
of this preliminary step would not bo great, nor nocd it com- 
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mit the Government as to their course of further procedure, 
while it is more than probable that a plan would be devised 
under which a Forest Department could be made, at the least 
eolfsupporting, and, in course of time, even asource of revenue.” 

And from these remarks it is clear that if forest conservancy 
is attempted in Queensland, it will be on broader principlos, and 
on a more generally correct basis than the work in Bouth 
Australia, which we reviewed in our last number. 

On the subject of the Cedar Forests (Cedrela) we quote as 
follows — 

“Tn the moanwhile, as our rich cedar forests are all too 
vapidly disappearing, a proliminary step might, with advantage, 
be taken by the issue of a memorandum to the various persons 
engaged in the codar trado, inviting suggestions from thom 
for regulations, which, while not needlessly repressing the 
industry, would prevent much of tho heedless felling of this 
valnable timber, which, despite existing regulations, is now 
undoubtedly going on.’ From conversation with many persons, 
both masters and men, engaged in the trade, I find every dis- 

osition to submit to the enforcement of reasonable regulations 
fur this object.” 

But we hope the Queensland Government will not waste more 
time in inviting opinions, but set to work in earnest in demarca- 
tion, 

Mir. Bernays’ roport gives an interesting list of exotic trees 
suecesafilly introduced into the colony, and mentions that many 
Tndian trees, especially toak, thrive admirably. Woe wish the 
Bociaty every sticcess, and hope that some good practical results 
will follow their recommendation of Forest Conservancy, 
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Sovrm Arrican Tiwpea.—The following is extracted from 
“The Colonies and India.” The useful kinds of timber indigen- 
ons to South Africa number some hundred varieties, only 
few of which, however, have hitherto been used for manu- 
facturing purposes, and those only to a limited extent: and 
yat, although the forests cover an area of many thousand 
square miles, there are not wanting indications in certain 
districts of a falling-off in the supply. The colonial axthor- 
ities are fortunately taking steps to encourage tree-planting 
and forest conservation generally, and, at the same timo, we 
are glad to see that they are not losing sight of the equally 
important question of at once utilizing the natural wealth of 
tho country. Hitherto the colony has imported not only her 
rails, but the sleepers also, instead of utilizing some of the 
durable timber awaiting consumption within her borders, The 
principal South African forests are within a short distance of 
tho shore; and as the denser part of the population is located 
round the coasts, and the railways are consequently confined 
to within a comparatively short distance from the seaboard, 
it would have seemed the natural course for the colonists to 
havo utilized their native supplies of timber in their construc- 
tion. ‘The peoplo, however, did not actually know the oxtent 
of their own possessions in this respect, and custom had 
probably a good deal to do with tho maintenance of the system 
‘of * bringing conls 1o Nowonstle,” which has gone on ao long. 
Now that the railways have thoroughly tapped the forest 
country, the utilization of native timber will become more 
general, and moro stringent laws for the preservation of the 
forests from further drain will be necessary. The cutting of 
timber and brushwood in the Crown forests is placed under 
strict surveillance, and licenses are required to be taken out 
by all persons cutting timber therein, ‘Ihe measures adopted 
for their proservation, however, are a heavy item in the expen- 
diture of the Government; and the forests, instead of being 
a source of revenue, are actually dead loss, costing £2,500 
in Capo Colony alone overy year, and yielding only £2,000. 
Many of the preserves, however, will bear largely thinning 
out; and with proper. management, and new openings for 
tho use of their produce, they onght rapidly to become a 
profitable property, —Timber Trades Journal. 
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Tne Mayuracrune of Rustin axp TurPaytixe.—From 
Wilmington, N.C., southward, and nearly all the way to Flo- 
rida, the pitch pine trees, with their blazed sidos, attract the 
attention of the traveller, The lands for long stretches are 
almost worthless, nnd the only industry, beyond small patches 
for corn or cotton, is the “ boxing” of the pitch pine trees for 
the gum, as it is ealled, and the manufueture of turpentine 
and resin, There are several kinds of pine trees, including 
the white, spruce, yellow, Roumany, and pitch pine. The 
latter is the only valuable one for boxing, and differa a little 
from the yellow pine, with which it ie eometimes confounded 
at the north. ‘Thelowners of theee pine Innds generally lenso 
the “privilege” for the business, and receive about 195 dols, 
for a “crop,” which consists of 10,000 “ boxes.” The boxes 
are cavities cut into the tree near tle ground in such a way 
as to hold about a quart, and from one to four boxes are cut 
in each tree, the number depending upon its size. One man 
can attend to and gather the crop of 10,000 boxes during the 
season, which lasts fom March to September. About three 
quarts of pitch or gum is the average production of each box, 
but to secure amount the bark of the tres above the box 
must be hacked away alittle every fortnight, Doing this so 
often, and for successive seasons, removes the bark as high as 


Immtense *quantities of resin await shipment at the stations 
along the line, and the pleasant odour enters the car windows 
as we are whirled along. After the trees are unfit for further 
boxing, and are not suitable for lumber, they aro sometimes 
used to manufacture tar, but the business is not very profitable, 
and is only done by large companies, who ean this we their 
surplus labour. ‘The trees are cut up into wood, which is piled 
ina hole in the ground, and covered with carth, and then 
burned the same as charcoal is burned elsewhere. The heat 
sweais out the gum, which, uniting with the smoke, runs off 
through a spout provided for the purpose, A cord of wood 
will make two bartels of tar, which sells for 1°50 dols, per 
barrel, and cosis 374 cents to make. The charcoal is then 
sold for cooking purposes.—Aortd-IVestern Lumberman. 
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A Scxoon oF Forrsrny ror rae Usiren Srates.—A Bill for 
the eatablishment and maintenance of a school of forestry at 
St. Paul, Minn., has been introduced in the Senate by Senator 
MeMillan. It would seem to be time that some attention was 
paid in this country to the conservation of our forests, and this 
proposed school seoms to be a step in that direction. Asa 
means of supporting the proposed school, the Government is 
called upon to grant 300 sections of the public lands of the 
State, to be selected by an agent appointed by the Governor, 
with the approval of the Secretary of the interior. Not move 
than two sections are to be taken from any one township, and 
the selected are not to be mineral lands. ‘The aectiona are then 
to be sold, and the proceeds invested in United States or other 
safe stacks, at not Jess than 4 per cent. interest. ‘The capital 
is never to he diminished, and the interest is to be appropriated 
for the endowment and support of the school, which shall give 
instruction in the science and practice of forestry, 28 adapted to 
the climate and soil of the State. Ten per cont. of the interest 
may be set apart for the purchase of lands for experimental 
out-stations for tree culture on prairie lands, and forest culture on 
lands, when such experiments shall be authorized by the Legis~ 
lature. No part of the fund or interest to be used in buying, 
erecting, or reparing the school building, and unless. tie 
school is provided with a suitable building, and 40 acres of 
Iand for experimental timber culture, within eight years, the 
grant is to cease, The State must employ, at the head of the 
school, a person of known qualifications in the science 
and praetice of forestry, and the tuition js to be free. Pupils 
are to be admitted from any State, An annual report of tho 

rogress of the school, and the results of its experiments, is to 
be Bled with the Librarian of Congress and the Commissioner of 
tho goneral land office.—Lumberman’s Gazette, quoted in 
Tumber Trades Journal, 


‘Tv an article in the Transactions of the Royal Botauical Society 
of Edinburgh, for 1879, ou the exact measurement ofatrees, by 
Sir R. Christison, the tendency of the deodar fo have its top 
shoot bending over is talked of as an “ unhappy fuiling,” and 
regrets expressed that it will not shoot upwards frooly as it 
Teehr todo. “Rie Be Uhtiatioon hak, we aiipiiens, bee le Boer: 
told dha, 99 fe from an waliappy failing, tho bending over of 
tho top of the deodar is as much » characteristic as the strong 
erect top shoot ia of the spruce or scotch fir. If he had 
referred to Brandi#s Forest Flora, he would have scen that soft 
and drooping terminal shoots were one of the characteristics of 


the tree. 


‘Tan following ‘remarks, on the assistance given by forest, 
officers to the Museum at’ Lahore, occur in the review of the 
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Curator’s Report for 1879-80, by the Lieutenant-Governor of 
the Punjab, in the Punjab Gazeite for July 15th :— 

‘The most notable improvement of the year is the re-arrange- 
ment or rather the renewal of the section showing the wooda 
vf the country generally and of this province, which has been 
done by Mr, B. H. Baden-Powell. The woods of the country 
are now arranged in billets of uniform size, according to the 
sification by natural orders, and on the other side those 
of the province so set forth as to show the products of the 
upper hills, the lower hills, and adjacent country and the plains, 
‘Woods in ordinary use, those of rarer kinds, and those used 
as fuel, are also discriminated. Mr. Baden-Powell has, also 
contributed pictures of the ravages of sand streams consequent 
ou the denudation of the upper hills, the chos” of tho 
Hoshiarpur district, and other sketches. Under his care and 
with the co-operation of Dr. W. Schlich and other officers of 
the Forest Department, this section will become a really valu- 
able exposition of this important subject. 


Tux following notice is copied from the Paper Maker's 
Monthly Journal of 15th June 1880:—* The Florida Mirror 
says that palmetto paper manufacturing is 8 perfect success, 
and that it is the intention of who Company, which has boon 
experimenting, to establish abont twenty mills in Florida, at 
places where the material will be near at band, and transporta- 
tion easy.” This encourages the hope that the leafatalka and 
leaves of the palmetto of the Trans-Indus territory (Chamaerops 
‘Rrichieana) which covers a vast extent of country, may eventu- 
ally find a market for the manulacture of paper. 


Cyrnus.—From the report of Her Majesty’s High Com- 
missioner, Major-General Biddulph, wo extract the following 
observations ;—The planting and preservation of trees have 
engaged tho attention and care of this Government. Great 
pains havo been taken to plant the euealyptns, and, considerable 
expense incurred for the purpose both by foncing it to preserve 
it from cattle, and owing to the necosally of its being constantly 
watered for tho first two years. Jarge plantation at 
Famagusta has been entirely destroyed during tho last fow 
days by the exeessive cold, which, for intonsity and duration, 
haa been unequalled at that place during: the last forty years. 
With a view to encourage tho importation of timber, and to 
gave, as much as possible, the remaining forests, the import 
Guties on all timber, whether manufactured or otherwise, and 
Gn all fuel of every description, has been entirely removed.— 


Timber Trades Journal. 
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